Midwest Engineer 





THE ENGINEERING PROFESSION 





a 


(Wa ao er 


6 


xen ee 
ore ee 


Sot 
4 
Cea oo 





“ 


age 


= - 


a . 

bo | 
os ae 
= . 


4 


_seUBe 


I a 
“a 











-* . 6 
‘. ies ? 
hase’ 


2 PT CURIE 


RADIATION WORKS FOR YOU — PAGE THREE 


OCTOBER, 1957 





cevent performance 


. s jeS 
in virtually all indust™ 


New Products Corporation produces intricate 
die castings with skill and precision for industries 
in all product lines. 


NPC characteristics of Integrity, Quality and 
Service are characteristics which result 
from the vigorous, integrated teamwork 
of skilled personnel. 


Excellent To@!-Making Facilities 


) 
! 


'D 
IN \PRopucTS CorPoraTION 
P.O. BOX 666 e BENTON HARBOR 1, MICHIGAN 


Foun 


ded 1922 











MIDWEST ENGINEER 
Published Monthly 
BY 


THE WESTERN 
SOCIETY OF ENGINEERS 
AT 
84. East RANDOLPH STREET 
Cuicaco 1, ILLINoIs 


idwest Engineer 


A Publication of the 


WESTERN SOCIETY OF ENGINEERS 
Serving the Engineering Profession 


Ormas G. Smith President 
William R. Marston 1st Vice-President 
Hjalmar W. Johnson............ 2nd Vice-President 
John T. Rettaliata Treasurer 
J. Earl Harrington Executive Secretary 


Trustees: 


Ernest R. Hendrickson 
Charles F. Murphy 
Howard R. Olson 
Ernie A. Schmidt 
Frank V. Smith 
Arthur R. Harris 


Robert H. Bacon 
Philip L. Coleman 
Clifford B. Cox 
Frank W. Edwards 
John P. Gnaedinger 
Virgil E. Gunlock 


Albert P. Boysen 
George L. Jackson 
O. P. Luetscher, Jr 


October, 1957 Vol. 10, No. 5 


Past President 
Past President 


Chairman, Publications 
Committee 


CONTENTS 


J. Bans, Hamameorose Radiation Works for You 


Editor and Business Manager 


Haro K. EATON Professional Directory 


Managing Editor 


GENERAL AND EpIToRIAL OFFICES ESPS Listings 


HEADQUARTERS OF 
WESTERN SOCIETY OF ENGINEERS 
84 E. RANDOLPH STREET 
Cuicaco 1, ILLINoIs 
TELEPHONE: RA NDOLPH 6-1736 


Book Reviews 


News of Engineers 


The Society does not assume responsibility for 
statements and opinions in articles, papers and 
discussions appearing herein. All material must 
be submitted on or before the 10th of the 
month prior to date of publication. 


Applications 


Advertisers’ Index 





COVER STORY 
Copyright 1957 by the 


WESTERN SOCIETY OF 
ENGINEERS 


Permission is given for the reproduction of any 
material herein, provided due credit is given. 


Single Copy 
Annual subscription 
Foreign subscription 


Entered as second-class matter at the post office 
at Chicago, Illinois under the Act of March 
3, 1879. 





Construction is progressing rapidly on Commonwealth 
Edison Company's 180,000-kilowatt Dresden Nuclear Power 
Station on the Illinois waterway, 50 miles southwest of Chicago. 

In the foreground workmen are installing sections of the 
190-foot steel sphere which will house the plant's boiling water 
reactor. At the right is the turbine generator building. 

The station, which is scheduled for completion in 1960, is 
being built by General Electric Company for a contract price 
of $45,000,000. Associated in the project with Commonwealth 
in paying $15,000,000 of the cost as a research and develop- 
ment expense are American Gas and Electric Service Corpora- 
tion, Bechtel Corporation, Central Illinois Light Company, Illi- 
nois Power Company, Kansas City Power & Light Company, 
Pacific Gas and Electric Company and Union Electric Company. 
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Field Trip 


to the new 


Automatic Electric Company 


December 3 


You'll want to be in on this! 


Is communications your interest? The 
workings of the new Automatic Electric 
Company Plant in Northlake, Illinois, a 
pioneer in automatic telephone commu- 
nications, will be of special interest to 
you. Are ultra-modern building and con- 
struction features your interest? The 35 
acres of floor space under one roof, in- 
corporating the newest in design and a 
truly unique method of construction will 
be of special interest to you. Is electrical 
power your interest? This self-contained 
city, with enough electrical power to 
supply a city of 10,000 will be of special 


interest to you. In short, if you want to 


see tomorrow’s industry in operation to- 


day—Automatie Electric is it! 


The WSE sponsored Field Trip will 
begin at 7:30 p.m. at the Northlake 
plant. If a sufficient number of people 
request it, bus transportation will be 
provided at nominal cost and will leave 


Western Society Headquarters, 84 East 
Randolph, at 6:15 p.m. 


If you plan to drive to Automatic 
Electric, take Lake street or North av- 
enue to Wolf road, then turn right on 
Wolf road about one-quarter mile to the 
plant. 


MAKE YOUR RESERVATIONS BY CALLING WSE AT RANDOLPH 6-1736 NOW. 


ONLY THOSE MAKING RESERVATIONS CAN BE ACCOMMODATED. 
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Radiation Works for You 


The public press, radio and TV ac- 
claim the use of atomic energy as a 
source of power but not so much atten- 
tion is given to the use of the spent fuel 
rods. The spent fuel rods, however, are 
a powerful source of gamma rays which 
can be used for food preservation, drug 
sterilization, for plant breeding, for de- 
stroying insects, for the polymerization 
of organic molecules, for the production 
of heat resistant plastics, and for the 
initiation and/or change of the course 
of chemical reactions. 

As spent fuel rods must be cooled 
for a period of time prior to reproces- 
sing for the recovery of the uranium, 
the use of the gamma rays emitted dur- 
ing this cooling off period is desirable. 
This article will describe the high level 
gamma source in use at the Argonne 
National Laboratory and will briefly 
review some of the benefits obtained by 
the use of an otherwise atomic waste 
product—the spent fuel rod. 


Description of the Argonne 
High-Level Gamma Facility 


The Argonne National Laboratory 
uses spent fuel rods from the 40 mega- 
watt Materials Testing Reactor in Idaho. 
These rods are shipped in a special car- 
rier, four at a time, to Argonne via 
rail. They are then placed in an under- 
water rack for use as a source of gamma 
rays. 

When the fuel rods are removed from 
a reactor they must be cooled for a per- 
iod of time. During this “cooling off” 
period the rods are a powerful source 
of gamma rays emitted from the fission 
products in the spent fuel. Gamma rays 
are highly penetrating rays, similar to 
X-rays. 

At Argonne the fuel rods are placed 
in a honey-comb arrangement as shown 
in Figure 1. Twelve fuel rods are used 


in the rack. The circles represent the 
H. Gladys Swope, Sr. Chemist, Chemical Engineer- 
ing Division, Argonne National Laboratory, won a 


First Prize of $100 for this paper in the Western 
Society of Engineers 1957 Prize Paper Competition. 
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sample ports and six of these sample 
ports are surrounded by four fuel rods, 
while the sample ports on the outer peri- 
phery have two fuel rods next to them. 
The samples are placed in cylinders 
called urns and these hold five No. 2 


cans. 


The irradiation rack is 24 in. x 34 in. 
and 37 in. high measured from the lower 
plate. Below the lower plate are a series 
of gears. The cups are attached to the 
gears and the urns fit into the cups so 
that they are rotated at 2 r.p.m. during 
irradiation. This rack is located on the 
bottom of a canal which is 28 ft. long, 
14 ft. wide and 24 feet deep. The depth 
of water in the canal varies from 16 to 
20 ft. An artist’s drawing of the gamma 
facility is shown in Figure 2. Demineral- 
ized water (45,000 to 50,000 gallons) 
is used in the canal and the water is con- 
stantly recirculated at the rate of 1,000 
gallons per hour through a mixed bed 
ion-exchange unit. The ion-exchange 
unit is shown at B and the control panel 
board for the unit is A. The pumps are 
shown at D and J. When tap water is 
demineralized as make-up due to evapor- 
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Figure 2. 





Architect's rendering of the Lake Meadows project. Skidmore, Owings and Merrill, Architects. 








Chicago’s newest planned community 
is served by C-E Boilers 





—_———— 

Cutaway view of typi- 
cal VP Boiler. For ca- 
pacities from 4,000 to 
40,000 Ib of steam per 
hr. Pressures to 500 
psi. Oil or gas fuel. 


—_—_—_— > 
Firing aisle of the Lake 
Meadows boiler room 
showing three of the 
five C-E Package Boil- 
ers, Type VP. 

















Located on a 100 acre site overlooking Lake Michigan, 
Chicago’s newest planned community, the Lake 
Meadows project, offers gracious living within the 
confines of a large city. Owned and managed by the 
New York Life Insurance Company, Lake Meadows 
provides distinctively appointed apartments, spacious 
grounds, a modern shopping center, ample parking 
facilities, yet is within minutes of the heart of the city. 
When completed, this project will house 2000 families 
and will include an eight acre park. Construction has 
already begun on a new elementary school located on 
two acres adjacent to the housing development. 


A project of this size requires considerable steam 
capacity to provide ample heat and hot water as well as 
to perform the many other services required. To do the 
job, the New York Life Insurance Company originally 
selected three C-E Package Boilers, Type VP. Later, as 
new housing units were added, two additional VP 
Boilers were installed. Their outstanding performance 
and efficient, trouble-free operation is evidenced by the 
repeat order placed with Combustion for the final 
two units. 

Complete information on C-E Package Boilers is 
available in Catalog VP-3. Write for your copy. 


COMBUSTION ENGINEERING 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. 8-986 
Canada: Combustion Engineering -Superheater Ltd. 





nantrmi@#ee ff wees A 2 fe 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS, PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOIL PIPE 


4 October, 1957 

















Figure 3. Fuel Rod Carrier 


ation of the canal water, it is first passed 
through the filter shown at C. 

The irradiation rack, M, is shown at 
the bottom of the canal. Below the bot- 
tom plate of the rack are a series of 
gears; the gear drive E, is above the 
water. Samples are loaded into the urns 
on the floor level F and the urns are 
placed in a basket, O, which is lowered 
by a one-ton crane to the bottom of the 
canal. The urns are taken out one by 
one by the use of the urn grab, L, and 
placed in the irradiation rack by an 
operator, while another operator starts 
a timer. Samples are left in the rack for 
a specified length of time, the time de- 
pending on the dose requested and the 
intensity of the source. The floor of 
the canal has been ruled off into squares 
and a sample urn N is seen at point B 
10-11. The floor has been marked so as 
to accurately locate the position of 
samples outside of the rack. These posi- 
tions are used when irradiation dose 
levels below 5000 r are required. 

As the fuel rods are decaying con- 
stantly, four fuel rods are replaced every 
six weeks, These are transported by 
rail from Idaho in a stainless steel lead 
lined, thirteen ton container, P. The in- 
side of the container is lined with 1114 
inches of lead for shielding and con- 
tains 150 gallons of water for cooling. 
After the stainless steel outer cover is 
removed and the water is monitored, the 
one ton crane, R, is hooked onto the 
inside lead cover and the twin hook, 15 
ton crane, S, is hooked onto the car- 
rier and the whole is lowered down to 
the floor of the canal. A photograph of 
the inside of the fuel rod carrier is 
shown in Figure 3. The four fuel rods 
are then moved, one at a time by means 
of the fuel rod tong. G. to the fuel rod 
holders in the rack, M. The water in the 
canal is lighted by means of three under- 
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water lights one of which is shown at H. 

In case a leak would develop in the 
canal and the water would reach the 
7 ft. level, the emergency water level 
float valve, K, would go into action and 
water would flow automatically into the 
canal. 

The canal itself is a concrete structure. 
The walls and floor are of 15 in. rein- 
forced concrete on top of which has 
been sprayed 2 in. of Gunite. The floor 
is painted white, while the sides are 
lined with white, glazed six inch ceramic 
tile. 


The intensity of the source is meas- 
ured by means of ferrous sulfate in 
dilute acid solution. The ferrous ion is 
oxidized to ferric ion, the change being 
measured on a Beckman spectrophoto- 
meter and the intensity of the source 
is calculated. 

The fuel rods received at Argonne 
not only have been in the reactor for 
varying lengths of time but their cooling 
times may also be different. The inten- 
sity of the radiation in each sample 
port therefore is different from every 
other sample port. The relative gamma 





WARREN BARR SERVICE 


—makes available to you in Chicago and 
Milwaukee the products of these and many other 


famous names: 
CRANE CO. 
Alliance Ware, Inc. 
Sloan Valve Company 
Elkay Manufacturing Co. 
The Chicago Faucet Co. 
The Duriron Company, Inc. 


The Powers Regulator Co. 





The Youngstown Sheet 
& Tube Company 


National Tube Division 


Minneapolis-Honeywell 
Regulator Company 


Fiat Metal 
Manufacturing Company 


Rheem Manufacturing Co. 


Distributors of: 


Plumbing Fixtures x Pipe, Valves & Fittings 
Complete Heating and Air Conditioning Equipment for 
Hot Water, Steam and Warm Air Systems x Pipefitters 
and Plumbing Tools, Water Heaters and 


Water Conditioning Equipment 


A Complete Line of Material for any Industrial Use + 
Duriron Pipe for Chemical Waste Lines 


Remember —NEW CHICAGO TELEPHONE—ANdover 3-7860 


New Chicago Telephone— 
Call ANdover 3-7860 





~ 


WARREN BARR SUPPLY CO. = 


156 North Jefferson Street 


Re 


% WARREN BARR SUPPLY INC. 
YER: 


In Milwaukee— 
Call GReenfield 6-3430 





5210 West State Street 


quauiry = 


= 
= 
% 

: : 
Chicago 6 7 SERVICES 
4, S 

“Aring 10 





Milwaukee 3 





Distributors of Crane Quality Products 









































- 
—— 3m, 
5T 
26 4 
Max 
——aeet TTT OTC 
2 
| 18 
bd || LLiijijii,ii 
50 60 70 60 90 00 
FUEL RELATIVE GAMMA 
ELEMENT INTENSITY { 
PPROXIMATE PERCENT OF MUM) 
"= stares SAMPLE URN 





Figure 4. 


intensity in per cent of the maximum in- 
tensity within a sample urn for one set 
of fuel rods is shown in Figure 4. 

In the sample ports surrounded by 
four fuel rods the intensity may be as 
high as 3 million roentgens per hour. 
Where two fuel rods are adjacent to a 
sample the intensity will not be greater 
than 2 million roentgens per hour. 

Since the fuel rods are of varying 
intensity and the gamma ray spectrum 
is multi-energetic it is necessary to de- 
termine the intensity of the source daily. 
Samples received for irradiation may 
require doses as low as 1000 rep or as 
high as one billion rep. A rep is the 
roentgen equivalent physical and is the 
quantity of any ionizing radiation which 
produces an absorption of 93.1 ergs/ 
gram of tissue. The roentgen is equiva- 
lent to the absorption of 93.1 ergs/gram 
of water. 

A typical operational scene is shown 
in Figure 5. Samples which have been 
loaded into urns are placed in a basket 
and the operator is shown lowering the 
basket by means of the one ton crane 
to the floor of the canal. Each urn will 
then be picked up by means of an urn 
grab and placed in the proper rack 
position for a specified length of time. 
The irradiation time required is based 
on the dose requested and the intensity 
of the source. If the intensity of the 
source is exactly 2 million r per hour 
and a dose of 1 million r is requested the 
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Figure 5. Typical 


samples will be left in the irradiation 
field for half an hour. 

To illustrate how strong the gamma 
radiation is let us view the effects of this 
radiation as photographed, under its 
own light, shielded by 17 feet of water. 
In Figure 6, the gamma rack at the Ar- 





Figure 6. Gamma Rack 
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Operational Scene 


gonne National Laboratory, holding 
twelve spent fuel rods is photographed. 

The Argonne High Level Gamma Ir- 
radiation Facility is a service facility 
and is available to industry and to edu- 
cational and non-profit institutions for 
research. 

In the succeeding section a_ brief 
resume of some of the many practical 
applications of gamma rays will be dis- 
cussed. No effort has been made to cover 
all of the possible applications. 


Applications 
Food Preservation 


The greatest portion of research on 
the effect of gamma rays has been de- 
voted to food preservation. Most of this 
research has been conducted by the 
Quartermaster Food and Container In- 
stitute, the American Institute Founda- 
tion and various food companies on the 
effect of gamma rays for the so-called 
“cold” sterilization of food. It has been 
found that by using a dose of three to 
six million rep food can be kept for six 
months to a year without refrigeration 


(Continued on Page 19) 
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Importance of Safety Engineering 


In the increasingly complex field of 
structural design, “Safety Engineering” 
is today recognized as a vitally important 
area. Among essential safety features 
that can be engineered into a structure 
on the drawing boards, lightning pro- 
tection ranks No. 1 in several types of 
building, says the Lightning Protection 
Institute in Chicago. 

Several factors — growing costs of 
building and replacement, increased val- 
uation of real and personal property, not 
to mention safety of occupants — are 
working to rate lightning safety at the 
top among building requisites alongside 
structural strength, design beauty, and 
functional excellence. 

For instance, lightning is chief villain 
among fire causes in outlying areas, 
being responsible for 37 per cent of such 
fires. Lightning strikes tall commercial 
buildings repeatedly; it is again No. | 
fire cause in lumber yards; it destroys 
or damages thousands of homes, and 
hundreds of churches, grain elevators, 





oil installations, and factory buildings 
annually. 

For these reasons, the Lightning Pro- 
tection Institute is enlarging its services 
to structural designers — architects, 
building engineers and contractors. It is 
at this level, the Institute believes, that 
awareness of the needs and technical 
aspects of lightning protection is most 
important. These are the reasons: 

1. Lightning protection becomes an 
integral part of the building’s equipment, 
and it is most satisfactory all around to 
include it in the basic planning. 

2. Costs of installation are lowest at 
the time of construction and inclusion 
from the outset provides immediate pro- 
tection. 

3. Fire Engineers and Inspectors for 
insurance companies favor inclusion of 
lightning protection installations, parti- 
cularly in outlying and suburban area 
buildings. At the recent Mutual Insur- 
ance Technical Conference in Chicago, 
Fire Engineers and Inspectors expressed 


Ls 


mat: 


growing concern over mounting light- 
ning fire losses on Shopping Centers, 
Supermarkets and Lumberyards in out- 
lying suburban area developments 
around large cities across the country. 

4. Control is in the hands of the man 
responsible for the building’s perform- 
ance. This is important from the stand- 
point of appearance as well as to insure 
proper installation. 

5. Inspection and securing Underwrit- 
ers and other approval, fees for super- 
vision, etc. all follow proper channels 
when handled in the same way as that 
for other necessary equipment, such as 
heating or wiring. 

Cause and Effect 

Lightning is a gigantic electric spark 
containing tens to hundreds of millions 
of volts and sometimes terrific amperage 
—from 1,000 to 340,000 amperes. It can 
smash a major building to bits, or it 
may merely cause structural or surface 
damage. It is probably more likely to 
cause fire than not. 

“Cold” lightning is high voltage with 
low amperage and strikes and dissipates 
at a speed of about 1/10,000 of a second, 


- os 


.. ae 


How G-E engineering services 
help you solve electrical «@ 
system problems ? 


From start to finish, G-E engineering services 


can help solve your electrical system problems 
and resolve them into an engineered system de- 
signed to meet your specific need. These are the 
six G-E engineering services: 


@ FIELD-SERVICE ENGINEERING 
@ PROJECT CO-ORDINATION 
@ MAINTENANCE SERVICE 


@ ANALYTICAL ENGINEERING 
@ PRODUCT DEVELOPMENT 
@ APPLICATION ENGINEERING 


Investigate now the advantages offered by this 

” . . complete engineering team. For more informa- 

. us “3 tion, contact your G-E Apparatus Sales Office 
oo” aoe d : oe at 840 South Canal St., Chicago 80, IIl. 673-63 


Progress 's Our Most Important Product 
GENERAL @@ ELECTRIC 
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seldom causing fire, but the tons of pres- 
sure of its expanding gases will explode 
parts of the building or other target. 

“Hot” lightning — low voltage with 
high amperage—is the fire-setting vari- 
ety. Its high-current, long-duration core 
path reaches a temperature up to several 
thousand degrees. 

In either case, lightning is the result 
of an overpowering attraction between 
opposite electrical charges in the ground 
and in storm clouds. Here’s what hap- 
pens: 

When storm clouds gather, humid air 
condenses to raindrops, water turns to 
ice crystals inside violent air currents, 
and there is a resulting separation of 
electrical charges. Usually, negative 
charges accumulate in the lower part of 
the cloud, while positive charges build 
up in the earth and in the upper part of 
the cloud. When the attraction between 
these opposite charges becomes strong 
enough, they leap across the gap of non- 
conducting air between, and there you 
have—lightning! 

A Corona-like negative streamer usu- 
ally starts downward from the cloud, 
establishing the downward path of the 
stroke. As the stroke leader nears the 
earth, positive ground charges rush into 
the area below. Often, ground charges 
produce upward streamers straining 
toward the downward stroke leader. The 
object that holds the highest upward 
streamer is most likely to be struck. 


This explains why lightning usually 
hits the highest object in the area, and 
also why air terminal points are used 
as the uppermost extensions of lightning 
rods. 

A Safe Path 

The lightning rod, invented by Ben- 
jamin Franklin after the famous kite 
and key test, has been described as the 
world’s most perfect invention. Correctly 
installed and connected to properly de- 
signed roof and ground conductors, the 
lightning rod rarely, if ever, fails to 
safely convey a lightning stroke into 
the ground, or dissipate it harmlessly in 
the air. 

When is it necessary to install light- 
ning protection equipment? When is it 
safe to forego specifying such an instal- 
lation? 

There is no workable formula for 
determining lightning’s behavior, or to 
predict its “danger-point.” 

However, a tall building will almost 
always be hit before a low building 
adjacent to it. And an urban house, 
protected to some degree by skyscrapers, 
is usually safer than a suburban or 
country home. The Empire State Build- 
ing was hit by lightning on an average 
of 23 times over an 11-year period. In 
one storm it was hit 42 times in a few 
hours. 

A one-story building or group of 
plant structures covering a wide area 
can be expected to suffer many strikes 
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@ If you have a ~-painting” project and want that satisfying 
assurance that you will get the most value over the long- 
est period of time, then you should consider the MURRAY 
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Industrial Painting Contractors since 1924 


MURRAY BROTHERS 


2438 ARTHINGTON STREET 
Chicago 12, Ill., CH. 3-1800 








in its life-time, too, because of area- 
exposure rather than height. Here’s a 
possible guide: 

The average number of lightning 
strikes for any single area across the 
country is 40 to 60 per square mile per 
year, based on average of 40 area thun- 
derstorms annually. 

A property that is 650 ft. by 900 ft. 
is equal to about 1/45 of a square mile. 
This converts into the fact that this 
property might be hit by lightning on 
an average of at least once per year. 
Three Types of Rod Installations 

Generally, there are three types of 
lightning rod installations available to- 
day: (1) Exposed, (2) Semi-concealed, 
and (3) Concealed systems. 

In an Exposed system, the cables are 
inconspicuously installed on the exterior 
of the existing building by taking advan- 
tage of placement behind downspouts 
and other building features. Longer air 
terminals are often preferred, with orna- 
mentation such as weather vanes in- 
cluded. 

A Semi-concealed system has low air 
terminals that are barely visible and 
inconspicuous conductors. A Fully-con- 
cealed system is installed during new 
construction, with only the neutral- 
colored 10-inch-high points showing. 

Design of a rodding and grounding 
system varies with the type of building, 
height of points, and of course, the type 
of system. 

Detailed information on installing for 
specific types of buildings, home, farm, 
industrial, commercial, are available 
free. For full information and free liter- 
ature on Lightning Protection and the 
“Big Business Opportunities in Installing 
Lightning Protection Systems” write to: 
Lightning Protection Institute, 53 West 
Jackson Boulevard, Chicago 4, Illinois. 





‘Nonburning’ Fuels 


Three suggestions for a nonflammable 
fuel that would save lives in transpor- 
tation accidents and home fires have 
been made by Chemical Week. The pro- 
posed fuels include one in the form of 
two inert fluids that would ignite only 
when combined inside a combustion 
chamber, another with a flame-inhibit- 
ing additive that would be eliminated 
under engine operating conditions, and 
one with a compound flammable only 
in the presence of both heat and a 
catalyst. 
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New Meteorite Theory Supported 


Evidence to support a new theory 
about the formation of meteorites has 
been reported by three physicists from 
three different countries who worked 
together in the Chicago area. 

The new theory is that meteorites 
result from collisions between planets or 
asteroids comparatively recently in the 
scale of celestial time. These parent 
planets or asteroids were formed at 
about the time of the formation of the 
earth, the scientists believe. (Note: An 
asteroid is a small planet-like body which 
revolves in an orbit around a star, such 
as the sun.) 

The scientists are David C. Hess of 
the Argonne National Laboratory, Le- 
mont, Illinois; Johannes Geiss of Bern, 
Switzerland; and Friedrich M. Bege- 
man, of Mainz, Germany. While working 
on the new theory, Geiss and Bergemann 
were associated with the Enrico Fermi 
Institute for Nuclear Studies at the 


University of Chicago. The findings of 
the three scientists have been reported 
in Physical Review. 
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Studying meteorites that fell in Nor- 
ton County in northern Kansas, and 
Furnas County, Nebraska, which adjoins 
Norton County, both part of a 1948 
meteor shower, the scientists found that 
the two bits of rock from the sky may 
well have been traveling in space for 
240-280 million years. (A meteorite is 
a meteor that has fallen to the earth.) 

A sample of the Norton County mete- 
orite was obtained from the American 
Meteorite Museum, Meteor Crater, Ari- 
zona, and a sample of the Furnas County 
meteorite was obtained from the State 
Museum, University of Nebraska, Lin- 
coln. 

For only a few moments were these 
bits of rock visible, even with the most 
powerful telescope, for a meteor does not 
become a “shooting star” until it reaches 
the earth’s atmosphere. Friction of the 
atmosphere produces heat, and the mete- 
or appears to “burn.” 

Not only had the meteors been travel- 
ing for possibly 240-280 million years, 
the scientists concluded, but each was 


originally a part of a planet that had 
been in existence approximately 4.2 
billion years before it was thrown into 
space. 

The scientists base their conclusions 
on studies of the amounts of certain 
elements within the meteorites and of 
the radioactive decay of one element to 
another. 

Elements can gradually lose small 
portions of themselves, releasing parti- 
cles of energy, decaying into other 
elements. Uranium and radium, for in- 
stance, decay over a long period of time 
into lead. It is possible to measure the 
“lives” of these elements by computing 
the rates at which they decay. 

Atoms of potassium-40, an isotope or 
a species of potassium in which the 
atoms are of uniform atomic weight 
composing a small percentage of all 
natural potassium, decay to produce an 
isotope of another element, argon-40. 
By measuring the amounts of potassium- 
40 and argon-40 in a meteorite, it is 
possible to estimate the time since the 
meteorite attained its present mineral 
form. In doing this, the scientist begins 
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with the known rate of decay of potas- 
sium-40 to argon-40, that is just how 
much will decay over a given period of 
time. 

Geiss, Hess, and other researchers 
have tested several meteorites this way, 
finding that their potassium-to-argon 
ages are between 4 and 4% billion 
years. This is approximately the age of 
the earth, the moon, and the planets in 
our solar system. The age of the Norton 
County meteorite was computed by the 
potassium-to-argon method to be about 
1.2 billion years; the potassium-to-argon 
age of the Furnas County meteorite was 
not computed. 

Two other isotopes, hydrogen-3 (tri- 
tium) and helium-3, gave Begemann, 
Geiss, and Hess the key to their explana- 
tion of how meteors may be formed. 

Cosmic rays, found in space, con- 
tinuously bombard a meteor during its 
flight. They affect its chemical makeup, 
producing helium-3 and causing hydro- 
gen-3 to decay to helium-3. Knowing the 
speeds at which these two reactions pro- 
ceed under cosmic rays, the scientists 
were able to compute the lengths of time 
that the Norton and Furnas County 
meteorites had been subjected to cosmic 
bombardment. This turned out to be 
240 million years for the Norton County 
meteorite and 280 million years for the 
meteorite that fell in Furnas County. 

So far evidence indicates that cosmic 
rays have been constant in their intensity 
for at least the past one hundred thou- 
sand years. If cosmic rays have had their 
present intensity for about five hundred 
million years, then according to the 
three scientists, the 240 and 280 million- 
year meteor “age” figures must be true. 
Moreover, in order not to have been 
exposed to cosmic rays before it started 
its fall, each of the meteorites must have 
been made up of material that was em- 
bedded within a solid planet or asteroid. 

What could have split the parent aster- 
oid or planets and sent the meteors on 
their way to ultimately land on the 
earth? A very real possibility, the scien- 
tists conclude, is that there was a huge 
collision in outer space. 

Hess, a graduate of the University of 
Denver, Colo., received his doctor’s de- 
gree in physics in 1949 from the Univer- 
sity of Chicago. He is employed as asso- 
ciate physicist at Argonne National 
Laboratory and has been a member of 
the Laboratory staff for 11 years. 
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Argonne National Laboratory is oper- 
ated by the University of Chicago for 
the U. S. Atomic Energy Commission. 
It conducts a complete program of basic 
research and developmental activity in 
fields which are important to the atomic 
energy program. 





Chemical Exposition 
Appoints 12 Chemists 


The National Chemical Exposition, 
sponsored by the Chicago Section of 
the American Chemical Society, has 
announced the appointment of twelve 
outstanding chemists and executives to 
the Advisory Board of the 10th show, 
scheduled for September 9-12, 1958 in 
Chicago. According to Robert J. 
Reinarts, of E. H. Sargent & Co., chair- 


man of the Exposition’s working com- 
mittees, the following have accepted 
appointment to the Advisory Board: 
Thomas H. Coulter, Chicago Association 
of Commerce & Industry; Lawrence 
Flett, Consultant: J. H. Forrester, Amoco 
Chemicals Corp.; T. L. Greshman, A. E. 
Staley Manufacturing Co.; John E. Hull, 
Manufacturing Chemists Association; 
Sidney D. Kirkpatrick, McGraw-Hill 
Publishing Company; Howard A. 
Marple, Monsanto Chemical Co.; Walter 
J. Murphy, ACS Applied Chemistry 
Journals; George L. Parkhurst, Standard 
Oil Company of California; C. F. Rass- 
weiler, Johns-Manville Corp.; Ernest H. 
Volwiler, Abbott Laboratories; Donald 
Williams, The Dow Chemical Company. 

The Exposition is scheduled for the 
International Amphitheater in Chicago. 
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Kreml Speaks on 
Transportation 


If the problems of the transportation 
economy as a whole are clearly defined 
and rationally dealt with, our transpor- 
tation system can continue to be the 
greatest in the world. 

Brig. Gen. Franklin M. Kreml, direc- 
tor, transportation center, Northwestern 
University, made this statement in a 
speech before the all-society banquet of 
the 13th annual National Conference on 
Industrial Hydraulics on Oct. 17 in the 
Hotel Sherman in Chicago. 

The conference was sponsored by IIli- 
nois Institute of Technology and _ its 
affiliate, Armour Research Foundation, 
in cooperation with several engineering 


societies and more than 100 industrial 
organizations. 

“The United States has become a 
great industrial nation largely because 
it has been successful in developing 
regional specialization,” said Kreml. 
“This development depends upon an 
adequate and economically successful 
transportation system.” 

Since the U. S. is the only major 
national transportation network operat- 
ing under private ownership in a free 
enterprise system, he added, it is impor- 
tant, not only to the transportation econ- 
omy, but to the economy of the United 
States itself, that the system be con- 
tinuously strengthened and improved. 

Kreml said the critical strains and 
difficulties besetting the transportation 
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industry stem in part from population 
and market shifts and the impact of 
extensive technological change within 
the system itself, which have brought 
complications and uneven development. 

“There is substantial and long-stand- 
ing disagreement with respect to the 
character and extent of regulation re- 
quired, both between government and 
industry and within the transportation 
industries themselves,” explained Kreml. 

He went on to say that further vital- 
ization of the transportation economy 
can and is being accomplished by the 
private managements of individual com- 
panies and by joint education and re- 
search of private transportation com- 
panies and universities. 

“From such education and research 
can come facts, analyses, and conclu- 
sions which will benefit all types of 
transport and ultimately the whole na- 
tional economy,” he concluded. 





Chemical Recovery 


Unit Starts Service 


Longview Fibre Company, one of the 
largest producers of kraft pulp in the 
Pacific Northwest, has just placed in 
service the world’s largest chemical 
recovery unit. Designed and built by 
Combustion Engineering, Inc., the unit 
has the capacity to burn 2,000,000 
pounds of dry solids per day and to 
generate approximately 300,000 pounds 
of steam per hour. Eight similar but 
smaller units of this new design are 
already in service in various parts of 
the United States, Canada and Finland. 

The power plant at Longview, Wash- 
ington, has an installed capacity of 
45,000 kilowatts. A 350,000 pound-per- 
hour Combustion boiler was recently 
added to the plant, which also includes 
Combustion recovery units installed in 
1947 and 1952. Some indication of the 
progressive increase in size of chemical 
recovery units may be had by comparing 
the earlier units, having respective dry 
solids capacities of 600,000 and 
1,050,000 pounds per day, with the latest 
2,000,000 pound unit. 

Chemical recovery units are designed 
to burn black liquor from the alkaline 
pulping industry. Smelt, which collects 
in the furnace bottom, is continuously 
drawn off and reprocessed for re-use in 
the pulping operation. Approximately 
3,000 pounds of dry solids are obtained 
from each ton of pulp produced. 
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Ceramics May Solve Problem 


Modification of the ancient art of 
ceramics may help solve one of the big 
problems of smog and air pollution— 
automobile engine exhaust. 

Ceramic scientists at Armour Research 
Foundation of Illinois Institute of Tech- 
nology have developed a catalytic cer- 
amic coating for piston heads which 
shows promise of significantly reducing 
the amount of carbon monoxide and 
unburned hydrocarbons in exhaust gas. 

In addition, the coating offers promise 
of thermal insulation, greater combus- 
tion efficiency and, thus, more economi- 
cal operation, according to Samuel W. 
Bradstreet, supervisor of inorganic tech- 
nology at ARF. 

The process stems from a method 
previously developed and patented by 
the Foundation called “Flame Ceramics,” 
in which coatings are produced by spray- 
ing non-metallic powders through a 
flame gun. Continental Coatings Corp., 
Chicago, has exclusive license to the 
process. 

Earlier work in “Flame Ceramics” 
indicated that these coatings might re- 
duce thermal cracking and carbon de- 


posits in diesel engines, Bradstreet said. 

On this basis, Foundation scientists 
developed a flame-sprayable coating con- 
taining rare earth oxides which would 
act as a catalyst in internal combustion 
engines. 

With “about half” of the top area of 
its pistons coated, a standard automobile 
engine was run under idling, cruising, 
and full acceleration and deceleration 
conditions with non-leaded gasoline and 
with air bled in at the carburetor intake. 

Comparing exhaust data from this 
investigation with an identical “un- 
coated” engine test, it was found that 
the coating decreased carbon monoxide 
and decreased unburned hydrocarbon 
proportion, particularly during accelera- 
tion and deceleration. 

“While so far we have achieved limited 
effect under idling condition or high 
cruising speeds, this trial indicates that 
the coating may have significant effect 
on gasoline engine exhaust,” Bradstreet 
stated. 

“We can assume the effect would be 
even more pronounced if both piston 
and cylinder heads were more com- 
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pletely coated with more active mate- 
rials.” 

Many problems remain to be con- 
sidered and solved in the process, he 
pointed out. For example, there is a 
possibility of developing a more active 
and stable coating which should be 
tested both on diesel and gasoline en- 
gines—the latter with leaded fuels. 

“There also is evidence that the 
coating will permit higher surface com- 
bustion temperatures and thus reduce 
carbon formation and lead oxide con- 
densation,” added Bradstreet. 

It may be possible that the coating 
would catalyze surface combustion rate 
sufficiently to warrant reduction of anti- 
knock additives in gasoline, minimizing 
the problem of “poisoning” by lead 
oxide, he said. 

At the same time, the coating should 
restrict thermal transfer and, thereby, 
increase life expectancy of pistons and 
heads. Further research, along with 
regard to such matters as air-fuel mix- 
tures and anti-knock and pre-ignition 
effects, should determine the full possi- 
bilities of the coating, Bradstreet said. 

The Foundation will continue the in- 
vestigation under outside sponsorship. 
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Ormas G. Smith, (right), chief engineer of Illinois Bell Tele- 
phone Company and president of the Western Society of Engi- 
neers, receives one of the first calls as the year-long tests of 


Air Telephone Service Opens 


Telephone service for airplane passen- 
gers was opened Sept. 15 on a trial 
basis over the Chicago and Detroit 
areas, Illinois Bell Telephone Company 
announces. 

Participating in the year-long tests of 
air-ground telephoning are one govern- 
ment and 11 private planes. Passengers 
aboard these planes can be connected to 
home or office phones while flying above 
the Chicago-Detroit vicinity. Thus, Hus- 
band John can call Wife Mary to tell 
her he’ll be flying in for dinner at 6. 

The experimental service was au- 
thorized last April by the Federal Com- 
munications Commission for a one-year 
period, 

“The objective is to determine the 
feasibility of establishing regular air- 
ground public telephone service on a 
more widespread basis,” K. V. Glentzer, 
MWSE, Illinofs Bell radio and special 
services engineer, says. 

Radiotelephone units aboard the 
planes, will be connected to the nation- 
wide telephone system via ground radio 
stations operated by Illinois Bell and 
Michigan Bell Telephone Company. Spe- 
cial “aviation operators” will make the 
connections. 

In making an air-ground call, a plane 
passenger presses a push-talk button on 
his air-borne phone. This sends a signal 
to a base station and thence to a special 
aviation switchboard operator.’ Upon 
reaching the operator, the passenger 
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gives her the number he wishes to call 
and she makes the connection. For 
ground-to-air service the procedure is 
reversed. 

Illinois Bell’s radio antenna, used for 
this service, is on a mast already used 
for vehicular radiotelephone service. It 
is located atop the 550-foot Field Build- 
ing, 135 S. LaSalle Street. Aviation 
operators will be at a switchboard in 
Illinois Bell’s headquarters. 





air-to-ground telephoning opens, from K. V. Glentzer (left), 
MWSE, Illinois Bell radio and special services engineer, who is 
testing the phone from a plane. 


The telephone companies are using, 
on a temporary basis, two radio fre- 
quencies on an unused common carrier 
channel previously assigned to land 
mobile telephone service. Since only one 
channel will be used for the experiment. 
only one conversation may take place 
at one time through each base station. 

The airborne communications equip- 
ment in the initial test service consists 
of small lightweight sets manufactured 
by AC Spark Plug Division of General 
Motors Corporation and Motorola, Inc. 
Other manufacturers expected to provide 
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units later in the tests include Bendix 
Aviation Corporation, and Radio Cor- 
poration of America. 

Rates for the one-year trial service 
will range between $1.50 and $5.25 for 
a three-minute call, depending on the 
location of the plane and the other party 
that is calling or being called. For 
example, a call between an airplane over 
Milwaukee and a Chicago telephone 
would cost $1.50 for the first three min- 
utes. Both parties are located within the 
same zone. 

A call between a plane over Cleveland 
and a Chicago phone, the charge would 
be $2.15 for the first three minutes, be- 
cause the call would be from one zone 
to another. 

Glentzer said establishment of air- 
ground service will complete the cycle 
of telephone communication in Chicago, 




















Sketch showing how telephone call 
from passenger aboard plane in Chicago 
area to his home will be handled. 


which began in 1877 when the first 
phones were installed. Telephone service 
for water craft came in 1942. Mobile 
telephones for automobiles started in 
1946. 

The Bell System’s development of 
radio-telephony in airplanes goes back 
to 1917 when Bell was active in com- 
munications for America’s World War I 
military planes. Since then, voice com- 
munications between planes and airport 
control stations has become a vital part 
of aviation—although this is the first 
trial of public telephone services de- 
signed for airplanes. 


New VHF Technique 
Aids Data Taking 


A new technique of unattended record- 
ing of VHF receiver site noise which 
eliminates the fallacies of human judg- 
ment in the obtaining of data was called 
in Chicago on Oct. 11 “fa great step in 
the improvement of the service by all 
radio systems.” 

Robert E. Bloor of the Ohio Bell Tele- 
phone Company, Cleveland, Ohio, in a 
paper prepared for presentation during 
the Fall General Meeting of the Ameri- 
can Institute of Electrical Engineers 
described and praised the innovation in 
recording equipment arrangement. 

It has been a common practice, he 
pointed out, to appraise radio receiving 
conditions by making a talking test and 
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using the listener’s ability to understand 
as the criteria for determining quality. 

“While the listener’s ability to under- 
stand is important,” he said, “. . . the 
judgment of the persons making the 
test may not correspond to the judgment 
of the users. The elimination of human 
judgment in the recording of data will 
be a great step in the improvement of 
the service provided by all radio sys- 
tems.” 

The use of the new recording method, 
he said, can also eliminate expensive 
installations at locations where severe 
noise is present during a particular part 
of a day or at infrequent intervals. Occa- 
sions have occurred, Bloor explained, 
where manual tests were made for a 
limited time, and, based on these tests. 
installations were made at locations 
which later proved unsuitable. This has 
required expensive rearrangements 
which could have been avoided had more 
complete data been available prior to 
the initial installation. 

An additional use of the technique, 
said Bloor, is the determination of the 
coverage area of a given receiver. 


The equipment arrangement, as de- 
scribed by Bloor, includes an antenna 
and test receiver of the same general 
type being considered for the proposed 
installation. This test receiver is used 
to convert the signal strength of all sig- 
nals and noise at the receiver site to DC 
which can be recorded on a recording 
milliammeter. The effect of the signals 
and noise on the audio output of the 
receiver is also converted to DC and 
simultaneously recorded on a_ similar 
recording milliammeter whose paper 
tape travels at the same speed as the lim- 
iter tape. By using this type of recording 
medium, the data recorded in many 
hours may be evaluated in a relatively 
short time. 

While making these recordings, the 
output of a stable signal source, which 
can be modulated frequently, is coupled 
to the antenna of the receiver. This signal 
source reduces the noise in the audio 
output of the receiver to a present value 
and establishes a continuous signal 
strength reference point on the limiter 
tape. To permit the identification of any 
strong interfering signals which might 
occur, the audio output of the receiver 
is coupled to a conventional magnetic 
tape recorder which is energized when 
the strong interfering signal is present. 
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Ship Hulls Protected Electrically 


An automatic electrical system which 
permanently protects ships’ hulls and 
propellers against corrosion, increasing 
their useful lives and cutting repair costs, 
has been developed after several years’ 
research by Charles Engelhard, Inc., one 
of the Engelhard Industries. 

It may make possible the use of steel 
propellers, according to Engelhard. 
Much stronger and cheaper than the 
standard bronze, steel propellers have 
been impractical heretofore because of 
their great susceptibility to corrosion. 

Called CAPAC, the system already has 
been installed on U. S. Navy craft and 
commercial ships. Other applications in- 
clude Texas oil towers, radar towers, 
tidal hydroelectric turbines, and pipe- 
lines carrying sea water for cooling pur- 
poses to oil refineries, steam plants, and 
other industrial installations. 

The impressed-current cathodic-pro- 
tection device safeguards ships both at 
sea and at dockside. Since there are no 
“sacrificial” parts to be replaced, it re- 
quires no service or maintenance and 
can be salvaged intact at any time, the 
manufacturer said. It can be installed 
on both old and new ships. 

Ship corrosion is a result of a flow 
of chemically created electricity from 
one part of the hull to another through 
the sea. CAPAC neutralizes this flow 
with a reverse current through the sea 
to the hull emanating from platinum 
anodes attached to the hull at strategic 
points, but insulated from it. 

A silver-chloride “reference cell” also 
mounted on the hull monitors electrical 
conditions there, and guides an auto- 
matic controller which supplies the ap- 
propriate reverse voltage to the anodes. 
The controller draws current from the 
ship’s regular power system. 

Protection is extended to the propeller 
and shaft by grounding them to the hull 
through a special slip-ring assembly also 
developed by Engelhard. 

Each anode is a circular platinum disc 
about seven inches in diameter and .005 
inches thick, mounted in a polyester 
plastic holder. The assembly is bolted 
flush to the hull at the center of an 
eight-foot-square neoprene blanket cold- 
bonded to the hull. By insulating the 
anode from nearby portions of the hull, 
the blanket encourages the anode to 
“throw” cathodic protection over large 
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areas of the hull of the ship. 

When two dissimilar metals are joined 
and immersed in a solution such as sea 
water, an electric current is generated 
by chemical action. One metal becomes 
a current emitter, or anode, while the 
other becomes the current receiver, or 
cathode. The dry-cell batteries used in 
flashlights work on this principle. 

Unless the anodically charged metal 
is highly corrosion-resistant, it tends to 
react chemically with the solution. 


The same phenomenon occurs when 
a steel hull stands in the sea, because 
variations in the composition of the steel 
cause it to act like two different metals— 
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some areas become anodic and corrode, 
while others serve as cathodes. In effect, 
millions of tiny anodes and cathodes 
are dispersed over the hull. The amount 
of corrosion at the anodic points varies 
with the speed at which the ship is 
moving, the chemical composition of the 
sea water, its temperature, and the 
amount of oxygen dissolved in it. 

The impressed current provided by 
CAPAC overcomes the destructive gal- 
vanic current flow. The platinum elec- 
trodes take over as the anodes, and the 
entire ship’s hull becomes cathodic to 
them. Being inert chemically, the plati- 
num does not corrode. 

The CAPAC’s current also protects 
the ship in another way: It decomposes 
the sea-water salt into chlorine and 
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sodium, which reacts with the water 
itself to form sodium hydroxide and 
nascent hydrogen at the cathode. The 
hydrogen spreads over the ship’s hull 
in a polarized film which is highly re- 
sistant to the corrosion-producing gal- 
vanic current. The film automatically 
adjusts itself to variations in thickness 
of the ship’s paint. 


A CAPAC current density of two to 
six milliamperes per square foot is 
required to protect the average painted 
hull once it has been polarized. Propel- 
lers and shafts, being unpainted, require 
more. According to Engelhard, one of 
the major advantages of the platinum 
anodes is that they can carry high cur- 
rent densities without deterioration. 


The constant automatic control pro- 


vided by CAPAC is essential because too 
high a protection voltage could cause 
alkaline attack of the ship’s paint, the 
company said. 

The manufacturer described extension 
of protection to the propeller and shaft 
as a particularly important development. 
Expensive to repair or replace, they 
suffer from an especially damaging local 
galvanic action. The special slip-ring 
assembly is required because these parts 
usually are insulated from the hull by 
the shaft’s bearings and lubricant. 

The plastic anode holders and neo- 
prene blankets are unaffected by the 
electrolytic reactions taking place at the 
anodes. CAPAC’s connecting cables also 
are sheathed in a corrosion-resistant 
plastic. 
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New Techniques on 
Fluids are Developed 


New techniques to obtain basic data 
on fluids have been developed at the 
Institute of Gas Technology of Illinois 
Institute of Technology, Chicago, and 
California Institute of Technology, Pasa- 
dena, Calif. 

The techniques were explained in a 
paper presented Oct. 18 in Chicago by 
Dr. Rex T. Ellington, assistant research 
director, and Bert E. Eakin, supervisor 
of reservoir engineering, both of the 
Institute of Gas Technology, at the 13th 
annual National Conference on Indus- 
trial Hydraulics. 

The conference was sponsored by IlIli- 
nois Tech and its affiliate, Armour Re- 
search Foundation, in cooperation with 
several engineering societies and more 
than 100 industrial organizations. 

The Institute of Gas Technology has 
improved a basic mechanism frequently 
used to determine the resistance to flow 
of various fluids. The new type of vis- 
cometer is based on the forces resulting 
when a fluid is forced through a small 
tube. 

California Institute of Technology’s 
viscometer is based on the forces re- 
sulting when fluid is contained between 
a stationary cylinder and a rotating 
cylinder. 

“Facts pertaining to viscosity—resist- 
ance to flow—and compression of fluids 
under high pressure are of great value 
to hydraulic engineers,” said Ellington. 

“Apparatus previously used to meas- 
ure the compressibility of fluids is quite 
applicable to hydraulic liquids. The cur- 
rent efforts in viscometry are to develop 
‘absolute’ type instruments,” he said. 

“Both of the new viscometers can be 
used at pressures up to about 10,000 
pounds per square inch,” said Ellington. 
“They will measure through all ranges 
of temperature normally encountered in 
high pressure hydraulics.” 

The current need for high pressure 
information on hydraulic fluids did not 
arise until the advent of modern high- 
speed airplanes, machine tools, and other 
equipment in use today. 

The engineers explained that most 
viscometers previously used on these 
fluids had given only data relating one 
fluid to another; the new apparatuses 
will give basic, or absolute, information 
about a certain fluid. 
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SURFACE ROUTES 


NORTHBOUND Doily 
WIL SON-MICHIGAN NO, 153 


NORTHBOUND Monday thru Saturday 
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Radiation Works 
(Continued from Page 6) 





if properly packaged so that bacteria 
cannot get into it. It has also been found 
that the shelf life of many meats may be 
extended 5 to 10 times by a much lower 
dose, 100,000 to 400,000 rep. Potatoes 
and onions can be kept from sprouting 
by a dose of 10,000 to 15,000 rep. 
Bread, rolls and waffles can be kept 
from molding for a period of a year or 
more by subjecting them to a dose of 
radiation of 500,000 to 750,000 rep. 


Sterilization of Drugs 
and Medical Supplies 


Gamma rays have been used to steri- 
lize pharmaceutical products and _ this 
method has two distinct advantages. 
First, the drugs can be sterilized in their 
packages thereby assuring the user of 
an uncontaminated product and second, 
it is possible to sterilize heat-labile 
pharmaceuticals. 

One group studying the effect of 
gamma rays for the sterilization of 
antitoxins, hormones and vitamins found 
that the products should be exposed to 
2.04 million rep as measured in air per 
24 hours. Of the pharmaceuticals studied 
all except one, a pituitary substance ex- 
tract, showed no significant deteriora- 
tion from the irradiation. 

Another important use is the mass 
sterilization of medical supplies, such as 
dressings, cotton gauzes, cotton swabs. 
instruments and human “bone-bank.” 
A 2 million rep dose has been used. 


Plant Breeding 


Low doses of gamma rays may in- 
crease the rate of mutation of seeds ten 


to 100 times. Irradiation may also de- 
velop new or previously unknown mu- 
tations. For example, in Sweden a bar- 
ley with stiffer straw was developed; in 
German bitter lupine was mutated to 
sweet lupine which can now be utilized 
as a forage crop. In the United States 
disease resistant grains have been de- 
veloped. Peanuts have been produced 
which are resistant to leaf spot and stem 
rot diseases. 

Another development is the growing 
of plants in a gamma field to see what 
mutations occur. For example, a soma- 
tic mutation occurred in a carnation 
plant which gave a red flower on a white 
flowering plant. Cuttings grown from 
the stock having the red flower pro- 
duced a plant having all red flowers. 


Destruction of Insects 


A rather low dose of irradiation, 20,- 
000 rep is usually sufficient to destroy 
the flour beetle. This low dose does not 
affect the taste of bakery goods made 
from such irradiated flour. The powder 
post beetle which damages lumber, how- 
ever, requires 65,000 rep for even 50 
per cent to be killed. In one investiga- 
tion 322,000 rep killed all species studied 
within four days. The species investi- 
gated were the black carpet beetle, larder 
beetle, cigarette beetle, rice weevil, the 
lesser grain borer, flour beetle, powder 
post beetle and the vinegar fly. 

The United States Department of 
Agriculture is interested in killing in- 
sects or in breeding those incapable of 
reproduction. They have made a study 
of the effect of gamma rays (5,000 r) 
on the screwworm fly which is a live- 
stock pest in southwestern and south- 
eastern United States. Screwworms sur- 


vive the winter, normally, only in 
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Florida. When sterilized male screw- 
worm flies were released to mate with 
normal females the majority of the egg 
masses failed to hatch. 


Polymerization of Organic Molecules 


One of the more important uses of 
radiation isits effect on organic mole- 
cules. These effects have included me- 
chanical and electrical properties and 
controlled molecular weights. Under 
irradiation some polymers cross-link, 
others degrade, still others both cross- 
link and degrade. Of most commercial 
importance are those that cross-link. 
When cross-linking takes place, the side 
chains of the molecule are fractured and 
free radicals are formed by radiation 
and these radicals combine to link 
adjacent molecules. 

Among the polymers that cross-link 
under radiation are polyethylene, rub- 
ber, nylon, polyvinyl acetate, polyvinyl 
chloride and the acrylic esters. The 
amount of radiation also effects the 
amount of cross-linking and thereby the 
physical and chemical characteristics 
of the material. For example, the elasti- 
city, temperature behavior, and solu- 
bility may be altered favorably. 


Production of Heat Resistant Plastics 


Under irradiation, 50 to 100 million 
rep, polyethylene is changed to a rubber- 
like material which does not melt or 
flow at temperatures up to 135° C. This 
makes it possible to heat it above its 
melting point and mold it into any de- 
sired shape. Irradiated polyethylene 
withstands boiling water and steam and 
is chemically inert. It also makes it 
possible to use polyethylene bottles for 
radiation sterilization of drugs. 


Vulcanization of Rubber 


Natural rubber, GR-S, neoprene, and 
a butadiene-acrylonitrile copolymer have 
been successfully vulcanized by the use 
of gamma radiation alone; no heat or 
chemical vulcanizing agents were used. 
As with vulcanizates prepared by con- 
ventional methods, the optimum proper- 
ties were obtained with the inclusion 
of reinforcing pigments, anti-oxidants, 
etc. The aging of the irradiated speci- 
mens was particularly good. 


Changes and/or Initiation 
of Chemical Reactions 
Gamma rays may be used to initiate 
chemical reactions, change their course, 
speed up or retard their progress. Some 
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chemical compounds that cannot be 
made even under elevated temperatures 
and very high pressures are possible 
with gamma rays. 

In many chemical reactions, water is 
the solvent. Under irradiation water 
forms H and OH radicals and hydrogen 
peroxide in varying amounts depend- 
ing on the nature of the radiation. The 
radicals are very reactive and have a 
profound effect on the chemical re- 
actions. 

Air, for example, under ionizing 
radiations, forms ozone. Therefore, if 
a substance is being irradiated it is 
necessary to consider the effect of ozone 
on the compound or chemicals being 
irradiated or irradiate them in an inert 
atmosphere or under vacuum. 

Organic compounds under irradiation 
break down, exposing one or more free 
radicals. These free radicals are ex- 
tremely reactive making it possible for 
a chemical reaction to take place. 

In addition to free radical formation, 
ionization may also take place. 


Coloration of Glass 


Ordinary glass bottles, tumblers and 
the like turn brown under gamma radia- 
tion and the darkness of the brown could 
be used as a very rough measure of the 
intensity of the radiation. However, this 
color is not stable and it is heat sensi- 
tive. This phenomena led investigators 
to seek a glass which would give a 
stable color and would be insensible 
to heat, so that it could be used as a 
measure of the radiation dose. Such a 
glass was developed —a silver phos- 
phate glass which is used as a personnel 
monitor for people exposed to radiation 
during the atomic bomb tests. 

At the other end of the scale is the 
large amount of research being done to 
find a glass which will not color under 
extremely high doses of irradiation in 
order to use glasses as windows in re- 
mote control caves. These are caves 
where very highly radioactive materials 
are worked on behind thick shields using 
remote control devices and the opera- 
tions must be viewed through windows 
not affected by radiation. 


* aa * 


Since all reactors will have spent fuel 
rods which must be cooled before proc- 
essing, why not make these rods perform 
useful work? The industrial possibilities 
of gamma radiation are legion. 
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Dry Ice, Alcohol, and a Reactor 


A new method of reactor maintenance 
—involving use of dry ice and aleohol— 
has been applied to Argonne National 
Laboratory’s Experimental Boiling 
Water Reactor. 

Details were revealed Oct. 8 by Joseph 
M. Harrer, project manager, Experimen- 
tal Boiling Water Reactor, in an address 
before the American Institute of Electri- 
cal Engineers, at the Morrison Hotel in 
Chicago. 

Harrer said the new operation involved 
freezing water in the lower portion of 
one of the nine control rod thimbles. 

These thimbles are six foot long pipes 
leading into the control rod drive mech- 
anism, the machinery that controls the 
rate of reaction, below the reactor vessel. 

Freezing was done to provide an ice 
dam so that maintenance could be car- 
ried out below the freezing point without 
danger of releasing radioactive water 
from the reactor core. 

During EBWR operation, a seal mech- 
anism at the outlet of each control rod 
thimble, attached to the bottom of the 
pressure vessel through which control 
rods are operated, provides a pressure 
breakdown, i.e., seals water in the re- 
actor. 

A device similar to a valve, called a 
back seating plug, is installed directly 
above the seal, to service it. 

During operation, the back seating 
plug rises off its seat with the movement 
of the control rod. During shutdown, 
the plug is closed by drawing a control 
rod down tight. Maintenance on the con- 
trol rod can’t be carried out when the 
plug is off its seat. 

In normal maintenance, provision is 
made to remove the control rod mechan- 


ism, when necessary, by dropping the 
rods until the back seating plugs close 
at the seal points. 

On October 1, said Harrer, EBWR 
personnel faced a unique problem. They 
wanted to remove and clean the seal 
and dash pot, a hydraulic shock ab- 
sorber, on one of the thimbles, but the 
back seating plug would not seat, or 
close. Harrer said this may have been 
caused by a small chip of metal that 
lodged itself between the plug and the 
seal. 

This meant that removal of the mech- 
anism would cause leakage of radioactive 
water from the core. 

So to remove and clean the mechan- 
ism, some new way of blocking release 
of radioactive water from the core had 
to be devised. 

The only alternative would be the 
lengthy process of draining the wate 
from the core. Harrer said this would 
take approximately six days of work, 
around the clock. 

Harrer and two associate mechanical 
engineers, William J. Kann and Charles 
F. Bullinger, theorized that a mixture 
of dry ice and alcohol could be applied 
to the thimble in question, freezing it 
and providing an ice dam above the 
back seating plug for a protective shield. 
With such a shield, maintenance could 
be accomplished. 

Harrer said the group had a four inch 
area of pipe to work on, between a flange 
and a steel retainer plate that provides 
structural retainment for the nine thim- 
bles. 

Refrigeration was a two inch deep 
mixture of dry ice and alcohol in a shal- 
low pan, at a temperature of —70°F. 





AMbassador 2-3489 
GReenleaf 5-4414 





WM. E. SCHWEITZER & CO. 
GENERAL CONTRACTORS 


Contractors for Industrial Construction 


2207 Dodge Avenue 
Evanston, Illinois 








October, 1957 








Harrer said the mixture was applied 
for five hours. Then the flange was 
loosened, and there was no leakage. The 
flange was removed, and examination 
showed ten inches of ice in the lower 
portion of the thimble, more than enough 
for protective shielding. The mechanism 
to be cleaned could now be removed at 
will. 

After cleaning, said Harrer, the mech- 
anism was reinstalled, the ice thawed, 
and the machinery pronounced ready for 
operation, within eight hours from the 
start of the experiment. 

Harrer said this type of maintenance 
is typical and necessary for all types of 
reactors. 

And he said, “the freezing experiment 
proves that planned maintenance for 
reactors can be carried out safely. Unless 
maintenance of this type could be done, 
no reactor could be operated safely.” 

Harrer added that this was the first 
instance of the freezing technique, used 
in other engineering areas, being applied 
to Argonne reactors. 

The Experimental Boiling Water Re- 
actor was the first reactor in the nation 
to go “on the line” and produce large- 
scale quantities of electric power. It was 
dedicated on February 9, 1957. 

EBWR is a complete direct cycle boil- 
ing reactor power plant producing about 
5,000 kw of electricity from 20,000 kw 
of reactor heat in the form of 600 psi 
steam. 

EBWR is an experimental plant in- 
tended to prove as much information as 
possible for future use in designing large 
central station units. 

Argonne National Laboratory is oper- 
ated by the University of Chicago, under 
contract with the U.S. Atomic Energy 
Commission. 


What is Air? 


What is air? 

No one really knows, according to 
T. H. Chadwick and Paul L. Brady, 
design group engineers at Convair, a 
division of General Dynamics Corp., 
San Diego, Calif. 

The two engineers presented a paper 
on “New Design Concepts for High- 
Pressure Pneumatics Systems” before 
the 13th annual National Conference on 
Industrial Hydraulics in Chicago on 
Oct. 18. 

The conference was sponsored by Illi- 
nois Institute of Technology and _ its 
affiliate, Armour Research Foundation, 
in cooperation with several engineering 
societies and more than 100 industrial 
organizations. 

Air—the most common combination 
of gases—still has the experts stumped, 
say Chadwick and Brady. Scientists find 
air unpredictable at high pressures—so 
unpredictable that it has “become neces- 
sary to employ new and complicated 
techniques” in order to develop high- 
pressure pneumatic equipment. 

“Design engineers for low-pressure 
pneumatics and hydraulics don’t have 
this handicap,” they explained. “Data is 
available to them.” 

Hydraulics differs from high-pressure 
pneumatics in several ways. Besides the 
obvious difference in fluid medium— 
air and water—hydraulics and _high- 
pressure pneumatics can be applied in 
different ways for different degrees of 
efficiency. 

In a basic cylinder power circuit, it 
was pointed out, the fields of hydraulics 
and pneumatics coincide. In some situa- 
tions, however, hydraulics might be 
used, but pneumatics might be preferred. 





WHeaton 8-3420 





MIDWESTERN CONTRACTORS, INC. 


Engineers & Constructors 


Oil & Gas Pipelines 
Terminals 


Compressor Stations 


130 West Liberty Drive 
Wheaton, Illinois 








MIDWEST ENGINEER 


In another, the situation presented might 
be ideal for pneumatics but impossible 
for hydraulics. 

Basically, the objective of high pres- 
sure pneumatics is to design an auxiliary 
power system in an aircraft which would 
give maximum loads in minimum times 
. . . build it around a gas in a manner 
best adapted to an expandable-compress- 
ible fluid for intermittent performance, 
according to the two engineers. 


‘Trail Blazers ’”’ 


Provide Recognition 


The “Trail Blazers of Chemistry” 
offers a unique opportunity to the indi- 
vidual chemist or chemical engineer to 
obtain dignified and deserved recogni- 
tion of his professional accomplish- 
ments. Back in 1944 the sponsors of the 
National Chemical Exposition conceived 
the idea of special non-commercial exhi- 
bits which would give a chemist or a 
research team a chance to present a dis- 
play to the huge audience which attends 
these shows. These displays could illus- 
trate any new idea, new product, 
process, piece of equipment, teaching 
device, or analytical method which had 
been developed. 

The success of the project has been 
outstanding. Many of the exhibits from 
the seven expositions between 1944 and 
1956 have later become articles of com- 
mercial importance. Among these have 
been the chlorophyllins used in tooth 
paste, soil stabilizers, and various syn- 
thetic fabrics. In addition, the exchange 
of ideas has helped countless others who 
have viewed the exhibits, and has re- 
sulted in much helpful publicity for 
chemists and chemistry. 

Originally the exhibits were limited 
to three-by-four foot panels mounted in 
special racks. Regulations have now been 
broadened to include almost any type 
of exhibit, including operating models. 

Dr. W. P. Utermohlen Jr, director of 
research for Velsicol Chemical Corp., 
is chairman of the Trail Blazers Com- 
mittee for 1958. The display will be part 
of the 10th National Chemical Expo- 
sition at the International Amphitheater, 
Chicago, Sept. 9-12, 1958. This will be 
concurrent with the American Chemical 
Society national meeting. Information 
and regulations may be obtained from 
Dr. Utermohlen at the National Chem- 
ical Exposition, 86 E. Randolph St., 
Chicago 1, Illinois. 
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ENGINEERS 
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CHICAGO, ILLINOIS 
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Consulting Engineers 
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911 Busse Hiway, Park Ridge 
Ta 3-1300 








E. R. GRITSCHKE 
and 


ASSOCIATES, 
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Designers of 
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JOHN F. PARMER 


Engineers 
Designing Structural System 
Consulting Industrial Blags. 
Investigations Foundations 
Reports Pavement 
Supervision Bridges 
173 W. Madison St. Chicage 2 
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GREELEY AND HANSEN 
ENGINEERS 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. STATE STREET, CHICAGO 4 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


208 S. LaSalle St. 
Chicago 4, Ill. 


Hershey Building 


Muscatine, la. 


Battey & Childs 


ENGINEERS 
231 So. LaSalle Street 
Chicago 4, lll. 


INDUSTRIAL PLANTS 
POWER PLANTS 
REPORTS 


DESIGN SUPERVISION 








A. A. Lipsey & Associates 
ENGINEERS 


Structural Design 
Industrial Buildings 
Commercial Buildings 
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Investigation 
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21 E. BELLEVUE CHICAGO 11 
Whitehall 4-3298 











HAZELET & ERDAL 
Consulting Engineers 
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Monadnock Block 
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403 Commerce Bidg., Louisville 
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Oding Bidg., Lansing 











Alvord, Burdick & 
Howson 


ENGINEERS FOR 


Water Works, Water Purification, Flood Relief, 
Sewerage, Sewage Disposal, Drainage, 
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20 N. Wacker Drive Chicago 6 


Telephone: CEntral 6—9147 


Chas. W. Cole & Son 
Engineers & Architects 


South Bend, Indiana 











LESTER B. KNIGHT 
& ASSOCIATES, Inc. 


* Management Engineering 


* Industrial and Plant 
Engineering 
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CHICAGO NEW YORK WASHINGTON, D.C. 


VERN E. ALDEN CO. 


Design and Supervision 
of Construction 
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Steam Power Plants 


33 North LaSalle St. 
Chicago 2 
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Chicago 
84 E. Randolph St., 
ST 2-2748 





Engineering Societies Personnel Service, Inc. 
Est. 1918 
Detroit New York San Francisco 
100 Farnsworth Ave., 8 W. 40th St., 57 Post Street 
TE 3-1090 WI 7-5878 SU 1-5720 








The following items are furnished 
by the Engineering Societies Personnel 
Service, Inc., a non-profit, self support- 
ing, personnel service sponsored by 
WS.E., AJNEE., AIME., ASC.E., 
A.S.M.E., S.N.A.M.E., E.S.D., E.C.S.F. 
Replies should be addressed to the near- 
est office. 

Members of the societies shown above 


POSITIONS 
C-6513 ASSOC. DIRECTOR ENGI- 
NEERING BS engrg. or metallurgy or 
appl. physics, + adv. degree or equiva- 
lent. age 40-50; 12 yrs. exp. research & 
development product, know engrg. me- 
chanics & electronics. Duties: Establish 
objectives, policies, programs & budgets. 
Appraise, select & develop organization 
& projects. Provide consulting engrg. 
services related to improved or new 
products or processes, for a mfgr. elec- 
tro-mech. components sal. $17,000 loc. 
Midwest. 
C-6526 MECH. DESIGNER Grad. or 
equiv. 8+ yrs. in mech. bldg. facilities 
design in heating, vent., plbg., piping, 
air cond., etc. with architectural or con- 
sulting engrg. firm, sal. open dep. on 
exp. loc. Chgo. employer will pay the 
fee. 
C-6537 RESEARCH ENGR. Grad. 
Engr. Duties: Research & development 
on packaging & container problems en- 
countered during transportation. Should 
have good personality as public is re- 
quired for a research lab. sal. abt. $525 
loc. Chgo. 
C-6539 PROJECT ENGR. Mech. 
Engr. age 30-40; 5+ yrs. in installa- 
tion of mech. eqpt. know process or 
chem. plant operations. Duties: Installa- 
tion & design of mech. processing eqpt., 
heating, vent., air cond. eqpt., etc. for 
a mfgr. sal. abt. $9,000 loc. Chgo. em- 
ployer will pay the fee. 
C-6544 PLANT MANAGER Elect. 
Engr. age to 45; exp. as Mgr. or Plant 
Supt. in responsible charge of produc- 
tion, inspection & shipping of 300-600 
employees mfg. transformers, motor or 
similar elect. eqpt. requiring winding, 
assembly & wiring. Must be married & 
able to assume community responsibili- 


ties sal. abt. $12,000, Good fringe bene- 
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may publish a free advertisement on this 
page by registering at the nearest 
E.S.P.S. office. A weekly bulletin of Pos- 
itions Open is available by subscription 
at $3.50 a quarter for members and 
$4.50 a quarter for non-members. 
PLACEMENT FEES: The service is 
operated on a co-operative basis, where- 
by those actually placed in positions by 


AVAILABLE 

fits, loc. Mich. employer will pay the fee. 
C-6650 SR. MECH. DESIGNER 
BSME age to 50; 5 yrs. in design of 
mechanisms, cams, linkages, machine 
frames, know moderately light, high 
speed production eqpt. Duties: Design 
& devel. duties on eqpt. such as printing 
presses, paper making & coating eqpt., 
automatic packaging eqpt. chem. mfgr. 
of cellulose & plastics, sal. $65-8500 loc. 
Chgo. employer will pay the fee. 
C6551 ASSISTANT CHEM. 
ENGRS. BS ChE. age to 30; 0-3 yrs. in 
cellulose, plastics, polymers, instrumen- 
tation, plant layout. Duties: Tech. assist- 
ance in plant operation or general engrg. 
work reporting to plant engr. for a 
chem. mfgr. of cellulose & plastics sal. 
$7500 loc. Tenn., employer will pay 
the fee. 

C-6552 PROJECT ENGR. Grad. CE, 
San. or Mech. age 30+; 5+ yrs. as 
eqpt. designer. Duties: At Project Engr. 
level supv. small group of engrs. or sani- 
tary eqpt. design, handle contracts, cus- 
tomer contact & correspondence with 
consultants & contractors on eqpt., etc. 
for a mfgr. sal. $75-8500 loc. Chgo. 
employer will pay the fee. 

C-6553 PRODUCTION TROUBLE 
SHOOTER Grad. Mech. age to 45; 3+ 
yrs. in machine & tool design & produc- 
tion. Duties: All production trouble 
shooting for company mfg. ballasts for 
fluorescent lighting fixtures. Must be 
U.S. citizen, sal. up to $165 wk. loc. 
Chgo. employer will pay the fee. 


C-6555 STRUCTURAL DESIGNER 
Grad. CE or Struct. 2+ yrs. in struct. 
design industrial bldgs. or foundations. 
Duties: Struct. design on sub-stations 
& footings. About 50% board work for 
a mfgr. of elect. eqpt. sal. abt. $7800 


the Service pay a fee in accordance with 
the established placement fee rates, 
which is 4% of the annual salary to 
members and 5% of the annual salary 
to non-members. HOWEVER MANY 
EMPLOYERS EITHER PAY FULL 
PLACEMENT FEE OR NEGOTIATE 
FEES. 





loc. Western Suburb of Chgo. employer 
will pay the fee. 

ENGINEERS AVAILABLE 
838-MW: CONSTRUCTION, 
PLANT OR PROJECT ENGR. 40 
BSME 7 yrs. construction & installation 
of eqpt. for oil production purposes 
incl. oil handling facilities, piers, tanks, 
pumping eqpt. 2 yrs. Project engr. ma- 
terial handling eqpt. design & layout. 
2 yrs. Plant Engrg. setting up produc- 
tion lines, air craft engines sal. abt. 
$10,000 U.S. 
839-MW : CHIEF ENGR. OR PROC. 
ESS ENGR. (metal working industry) 
49 BSME 3 yrs. supv. & process all prod- 
uct engrg. changes & designs, tooling 
procurement of machines, estimating, 
plant layout, plant engrg., change ma- 
terial specs. when nec. cost reduction. 
3 yrs. supv. & process all mfg. parts. 
In charge of tool designers & tool room; 
set up production lines, conveyor sys- 
tems, estab. mech. specs, estimating, 
work standards, & cost reduction: plus 
15 yrs. misc. exp. on radio & elect. parts, 
automatic stabilizers & outboards sal. 
$8400 U.S. 
840-MW: RESEARCH ENGR. 
(graphic arts-paper) 59 BSME: Investi- 
gations, surveys & reports in the Graphic 
Arts. Research admin., research in spe- 
cialty papers, duplicator & related supply 
field. Extensive knowl. of photography, 
technical writing. Teaching. $8400 Chgo. 
Area. 
841-MW: RESEARCH, DEVELOP- 
MENT OR DESIGN ENGR. 57 BSEE 
9 yrs. exp. on domestic dish washers & 
vacuum cleaners. 15 yrs. devel. engr. 
on indust. sewing machines. 5 yrs. exp. 
machine design, tubular rivet machin- 
ery, automatic rivet feeding mechanisms 
& extruded rivet headers. min. $7200 
Chgo. Pref. 
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Pneumatic Thrust 
Can Guide Missile 


What makes a guided missile turn 
when it is outside the earth’s atmos- 
phere? 

“A few pounds of pneumatic thrust 
from an air nozzle in space is sufficient 
to control and orient a huge missile in 
flight,” said Leonard L. Baker, manag- 
ing engineer of the mechanical labora- 
tory at Chrysler Corp. Missile Opera- 
tions, Detroit, Mich. 

“The thrust can be obtained by a 
high-pressure pneumatic system for stor- 
ing energy—the controlled release of 
high pressure gas to provide attitude 
control,” he said. 

Baker spoke at the 13th annual 
National Conference on Industrial Hy- 
draulics at the Hotel Sherman in Chi- 
cago on Oct. 18. 

The conference was sponsored by Illi- 
nois Institute of Technology and _ its 
affiliate, Armour Research Foundation, 
in cooperation with several engineering 
societies and more than 100 industrial 
organizations. 
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Baker said the high-pressure pneu- 
matic system for storing energy offers 
the following major advantages to the 
ballistic missile field: 

—Can be programmed automatically. 

—Is simple, reliable, and lightweight. 

—Requires a minimum of servicing. 

—Is compatible with materials in the 
system. 

—Can be charged rapidly and simply, 
offering advantages for storage and 
field use. 

Baker cited the Chrysler missile, the 
Redstone, a surface to surface ballistic 
missile intended as a mobile field 
weapon for use by the Army ground 
forces to supplement artillery, as an 
example of pneumatic control. 

“We have discovered that the 
expanding field for missiles utilizing 
pneumatics leaves an urgent need for 
products which are suitable for this serv- 
ice,” he said. 

Many manufacturers are holding prac- 
tically exclusive rights in the field by 
default alone, he explained. Missile 
manufacturers would be “particularly 
pleased” to have their development bur- 
den reduced by further improvements in 
these applications. 

He stressed that the final product is 
only as good as the effectiveness and 
thoroughness of the test and inspection 
program. 


Russia Still Held at 
Bay by U.S. Science 


American scientific and technological 
superiority will continue to hold Russia 
at bay in spite of her success in launch- 
ing the earth’s first satellite. 

Dr. John T. Rettaliata, MWSE, presi- 
dent of Illinois Institute of Technology, 
expressed this belief in Chicago Oct. 12 
before the Chicago Area Science Con- 
ference of the Chicago Teachers Science 
Association at the University of Chicago. 

Speaking “In Defense of Science,” 
Rettaliata pointed out that scientific and 
technological superiority has enabled the 
United States to check successfully the 
menace of Russia’s competing order to 
our social system. 

“I am confident that, by maintaining 
that superiority, we can continue perma- 
nently to quarantine that force of evil,” 
he said. 

“. . . [ say this with full recognition 
that Russia, in launching the first arti- 
ficial satellite last week, apparently is 





temporarily ahead of us in this partic- 
ular enterprise.” 

Countering the prevalent fear that 
science and the limitless power suddenly 
pressed into man’s hands by the atomic 
bomb have given man a great potential 
for evil, he added hopefully: 

“If the atomic bomb suddenly and 
vastly has widened man’s possible choice 
of good or evil, further advances in 
atomic knowledge, and other discoveries 
that are imminent, are widening it even 
more.” 

“They are widening it so greatly and 
rapidly,” he said, “that I cannot but 
reach the conclusion that the choice of 
evil use is about to become virtually 
impossible.” 

Even behind the Iron Curtain that 
impossibility is becoming increasingly 
evident, he added. 

Science steadily has been moving con- 
siderations of good and evil to a top 
place in the thoughts of man everywhere. 

Science is compelling all men to think 
in terms of ultimate values and ultimate 
ends, he said, and it is making men think 
in terms of the whole of mankind. 

The Illinois Tech president sees 
science and its advance turning out to 
be, not the spectre it may temporarily 
seem to be, but a force that is hastening 
the process of man’s moral and spiritual 
development. 

“It is my conviction,” he said, “that 
science and technology are having pro- 
found and beneficial effects upon our 
social order.” 

“It is my belief that science is provid- 
ing us with the means to attain many 
of the age-old goals of the idealists, and 
that it is laying the foundation upon 
which we can ultimately build the moral 
and spiritual order that the heart and 
soul of man always have craved.” 

Asserting that none of this could have 
come about except for the part played 
by the individual, he said, it is the indi- 
vidual who must devise the means to 
achieve the increased productivity neces- 
sary in our future existence. 

“In particular, the scientist and the 
engineer will bear the major burden in 
bringing into reality the potential in 
store for us,” said Rettaliata. 

“Competent management, as always, 
will furnish the medium through which 
creative forces ultimately produce a use- 
ful product; but the basic dependence 
of the economy will be upon science and 
technology.” 
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Reviews of Technical Books 





Industrial Trucks 

The Handbook of Powered Industrial Trucks, Industrial 
Truck Association, Washington 4, D.C., 1957. Pages, 96. 
Price, $5.00. 

This is possibly the most complete and authoritative 
handbook ever developed on the subject of industrial trucks. 
It is the result of nearly three years’ effort on the part of 
various Association committees. It is divided into five sec- 
tions: industrial truck applications; cost savings through 
industrial truck handling; planning for and selection of 
industrial trucks; industrial truck engineering data; and 
industrial trucks and the future. 

The publication has been designed to answer the needs 
of purchasing, operating, production, maintenance and ma- 
terial handling personnel in all industries. It contains dozens 
of case studies showing specific industrial truck applications, 
as well as nearly two hundred illustrations of various truck 
types, attachments, containers and load carrying devices. In 
addition, numerous engineering tables, graphs and charts 
are used to present practical truck operating data. 

One section is devoted to proper selection of trucks; 
other material has been developed to aid a company in 
driver training and proper preventive maintenance pro- 
grams and procedures. 

Almost every conceivable truck application is, likewise, 
covered to enable the plant operating or material handling 
man to properly apply his powered rolling equipment for 
maximum efficiency. 

All types of motive power are detailed with information 
included on selection of the best type of power according 
to the operations required. 


Flow of Gases 


Molecular Flow of Gases by G. N. Patterson, John Wiley 
& Sons, Inc., New York 16, N. Y. 1956. Pages, 217. Price, 
$7.50. 

Introducing a new approach to fluid mechanics, Molecu- 
lar Flow of Gases was designed to facilitate a transition 
from the continuum to the molecular viewpoint, but includes 
sufficient material from both the kinetic theory of gases 
and fluid mechanics to develop and illustrate the molecular 
approach. 

In this book the characteristics of a gas flow are deter- 
mined from an assumed molecular model and the distribu- 
tion of the velocities of the molecules. The macroscopic 
properties of a frictionless, compressible (isentropic) flow 
are obtained from a simple spherical molecule and Max- 
well’s distribution law. A more complicated molecular model 
(point center of force) and a small order modification of 
Maxwell’s distribution function are required in the cor- 
responding calculation for a viscous, compressible (slightly 
nonisentropic) flow. The weak shock transition and the 
boundary layer are examples of this type of motion. The 
molecular concept permits the determination of both the 
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equations of motion of a gas and the boundary conditions 
at the surface of a body. These results lead to the concepts 
of slip flow and temperature accommodation in a rarefied 
gas. The same basic ideas are used to develop the theory of 
free-molecule flow. 

Since sufficient collision information for diatomic molecu- 
lares is not available, the mathematical development in the 
book is complete only for nonatomic gas. However, as Dr. 
Patterson points out, the results apply equally well to a 
diatomic gas (air) if the appropriate changes are made in 
the values of the ratio of specific heats and the Prandtl num- 
ber. 

Individual chapters include: the fundamental equations, 
isentropic flow, basic equations for nonisentropic flow, non- 
isentropic flows, and mechanics of rarified gases. The ap- 
pendix covers mathematical aids, differential equations 
and their characteristics, and a summary of the derivation 
of the basic equations of motion of a gas according to 
molecular theory—Burnett equations. 

Individual chapters include: the fundamental equations, 
isentropic flow, basic equations for nonisentropic flow, non- 
isentropic flows, and mechanics of rarefied gases. The appen- 
dix covers mathematical aids, differential equations and 
their characteristics, and a summary of the derivation of 
the basic equations of motion of a gas according to molecu- 
lar theory—Burnett equations. 


Oxo Alcohols 

Higher Oxo Alcohols, by Lewis F. Hatch, John Wiley & 
Sons, Inc., New York 16, N. Y. 1957. Pages, 120. Price, 
$4.50. 

A review of the extensive patent literature on the oxo 
process, together with information on production and utili- 
zation, appears in this book. Lewis F. Hatch, the author, is 
technical consultant for the Enjay Laboratories. 

Because relatively few papers exist relating to the catalyst 
or the reaction mechanism, Dr. Hatch has combed all avail- 
able sources. The material he supplies on the industrial 
utilization of higher oxo alcohols was obtained primarily 
from product bulletins and other publications of the Enjay 
Company and Enjay Laboratories. It is these industrial as- 
pects that are stressed, with ample attention given to 
theoretical background. 

As Dr. Hatch points out, the oxo reaction for the pro- 
duction of aldehydes and alcohols from olefins, carbon 
monoxide, and hydrogen is unique. A complete summation 
of its practical application to plasticizers, detergents, syn- 
thetic lubricants, and agricultural chemicals constitute the 
bulk of the volume. 

Dr. Hatch, author and co-author of a large variety of 
books and papers, was previously affiliated with the Dow 
Chemical Company and the Shell Development Company, 
and since 1940 has been on the faculty of the University 
of Texas. 
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Employee Attitudes and Safety 


The employee who has frequent indus- 
trial accidents is likely to be one with 
poor safety attitudes, according to a 
study recently completed at New York 
University’s Center for Safety Educa- 
tion. Dr. Earle Hannaford, who con- 
ducted a survey of 769 male employees 
and 481 male supervisors from 54 indus- 
trial organizations, also concludes that 
employees working for supervisors with 
poor safety attitudes tend to have more 
accidents. 

“We have been looking for several 
years for some clear-cut evidence of the 
importance of faulty attitudes as causes 
of industrial accidents,” Dr. Walter A. 
Cutter, director of the Center for Safety 
Education, said in discussing the results 
of Dr. Hannaford’s study, which are 
reported in a doctoral dissertation. The 
study also produced two safety-attitude 
tests that the NYU safety center will 
publish in the near future. “These tests 
should have real value in strengthening 
industrial safety programs,” said Dr. 
Cutter. They were developed by Dr. 
Hannaford with the cooperation of 450 
industrial organizations. 

In his survey Dr. Hannaford tested 
groups of 20 accident-free male em- 
ployees and groups of 20 with one or 
more disabling injuries in the five-year 
period 1948 to 1952. He found a positive 
relationship between safety attitudes and 
accident experience and a significant 
difference between the safety attitudes 
of accident-free employees and those 
with one or more disabling injuries. He 
also found a positive relationship be- 
tween the safety attitudes of supervisors 
and the accident experience of the em- 
ployees they supervised. 

Dr. Hannaford concludes that the time, 
money, and effort spent in developing 
and maintaining good safety attitudes 
are amply justified, and that the use 
of safety results to judge employee and 
supervisory performance for purposes 
of advancement is sound. 

Dr. Hannaford, who received his 
Ph.D. from the New York University 
School of Education in October, is a 
safety engineer for the long lines depart- 
ment of the American Telephone and 
Telegraph Company. A_ graduate of 
Tufts College, he obtained a master of 
science in electrical engineering degree 
from Georgia Institute of Technology in 
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1927. He has taught at both NYU and 
Georgia Tech. 

Widely known in the field of industrial 
safety, Dr. Hannaford has served as 
general chairman of the public utilities 
section of the National Safety Council. 
He is the author of a number of texts 
in engineering and management and 
numerous articles and treatises on safety. 


Northwest U.S. is 
Heat Pump Center 


The northwestern section of the United 
States, in particular Oregon and Wash- 
ington, will strengthen its position as 
“heat pump center of the world” during 
1958. 

That’s the prediction of J. P. McDer- 
mott, manager of The Trane Company 
sales office in Portland, Oregon. Trane 
is a leading manufacturer of air con- 
ditioning and heating equipment. 

In LaCrosse, Wis. to meet with Trane 
officials, McDermott singled out Oregon 
and Washington as centers of more heat 
pump activity on big installations thar 
any other area. 

He said, “We see a growing trend by 
utilities and corporations to give heat 
pumps a complete analysis when install- 
ing both heating and cooling.” 

As recent examples of this growing 
trend, he pointed to the Tacoma City 
Light Department, Tacoma, Washing- 
ton; the McNary Dam powerhouse, Mc- 
Nary, Oregon; Dalles Dam powerhouse, 
Dalles, Oregon; Clark County Public 
Utility District Office, Van Couver, 
Washington; Washington Water and 
Power office building, Spokane, Wash- 





ington; and the Detroit Dam _power- 
house, Detroit, Oregon. 

“These are all relatively recent Trane 
heat pump installations,” said McDer- 
mott. “And they all are saving money 
on combined heating and cooling bills. 
It is on the big installation that real 
money saving economies are available 
in this area.” 

In other aspects of the air condition- 
ing field, McDermott noted increased 
interest on the part of schools to air 
condition so that 12-month use of build- 
ings could be effected, that no first-class 
office building has gone up in the area 
in the past year without provision for 
comfort cooling, and that air condition- 
ing is rapidly moving from the luxury 
to the necessary category in both states. 





Enrollment is Up 


Enrollment at Illinois Institute of 
Technology continues upward, according 
to a final count for the 1957-58 fall 
semester released in Chicago on Oct. 4. 

A total of 7,809 graduates and under- 
graduates have registered for day and 
evening classes, said Dr. John T. Ret- 
taliata, MWSE, IIT president. Last year’s 
total was 7,568 students. 

The fall semester registration figure 
at IIT represents a new high, exceeded 
only by the peak post-war years when 
8,378 students were enrolled, according 
to Rettaliata. 

The enrollment breakdown follows: 
2,043 day undergraduates and 226 grad- 
uate day students, for a total day enroll- 
ment of 2,269; 4,680 evening under- 
graduates and 860 evening graduate 
students, for a total evening division 
enrollment of 5,540. 
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Bell’s own timber areas supply selected Western Red 
Cedar, Douglas Fir, and Western Larch pole stocks 
to Bell’s own yards and processing plants where 
quality controlled poles are produced to your indi- 
vidual specifications. 
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News of Engineers 








A specialist in analysis instrumenta- 
tion and computers has been named 
assistant research director at the Insti- 
tute of Gas Technology of Illinois Insti- 
tute of Technology, Chicago. 

The promotion of Duane V. Kniebes 
from head of the analytical division to 
assistant research director was an- 
nounced by Dr. Martin A. Elliott, IGT 
director. 

Kniebes will be responsible for re- 
search activities in the Institute’s analy- 
tical division and the computer labora- 
tory. The Institute of Gas Technology 
is the gas industry’s educational and 
research facility. 

He joined the Institute of Gas Tech- 
nology in 1949 as an assistant chemist 
and was promoted to head of the analy- 
tical division in 1954. 

A 1948 graduate of Michigan State 
University, Kniebes received his B.S. 
degree in chemistry. In 1954, he was 
awarded an M.S. degree in physics from 
Illinois Institute of Technology. 


* * * 

Ralph S. Peterson, MWSE, division 
vice-president of Commonwealth Edison 
Co. has completed his 35th year with 
that organization. He was first employed 
by Commonwealth Edison in 1922 as a 
draftsman. 

Peterson was graduated from the 
Lewis Institute of Technology. 


* * * 

Harry J. Watson, 34, has been pro- 
moted to manager of The Trane Com- 
pany, La Crosse, Wisc., service depart- 
ment, according to Vice President A. C. 
Menke. 

Trane is a leading manufacturer of 
air conditioning, heating and ventilating 
equipment. 

The firm’s service department works 
directly with sales engineers and air 
conditioning and heating service engi- 
neers throughout the United States. 

As manager, Watson will provide 
close liaison for the Trane service net- 
work of 36 agencies. He will play an 
important part in the firm’s service liter- 
ature and service parts programs. 

Watson, a 1952 mechanical engineer- 
ing graduate of Wisconsin, joined Trane 
in early 1956 as assistant service man- 
ager. Prior to this he was a regional 
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service supervisor for a major air con- 
ditioning and refrigeration equipment 
manufacturer and an engineer for a 
refrigeration contractor. 


* * * 


Two scientists were cited in Chicago 
on Oct. 7 for papers presented at previ- 
ous meetings of the National Electronics 
Conference. 

Leon Brillouin, New York City sci- 
ence consultant, received the NEC Award 
of Merit for his paper on “A Theorem 
of Larmor and Its Importance for Elec- 
trons in Magnetic Fields,” presented at 
the 1944 NEC meeting. 

The NEC Annual Award was pre- 
sented to Dr. Isaac M. Horowitz, Poly- 
technic Institute of Brooklyn, for his 
paper on “R-C Transistor Network Syn- 
thesis,” which he gave at the 1956 con- 
ference. 

Both citations were made at the lunch- 
eon meeting of the 13th annual National 
Electronics Conference which opened 
Oct. 7 at the Hotel Sherman in Chicago. 

The NEC Award of Merit, consisting 
of $750 and a certificate, is made to 
the author of a paper presented at any 
preceding conference, whereas the NEC 
Annual Award, $500 and a certificate, 
is for a paper presented at the preceding 
year’s conference. 

The Award of Merit was established 
to honor the author or authors of a 
paper which, in the opinion of the 
awards committee, introduced develop- 
ments of a new and revolutionary char- 
acter capable of significantly influencing 


an electronics field, or of opening a new 
major area of electronic science or appli- 
cation. 

Scholarship, originality, importance, 
and clarity are the bases upon which the 
Annual Award is presented. 

Brillouin’s paper is regarded as “being 
of paramount significance by scientists 
working with microwave electron tubes 
such as those used in radar and high 
frequency communications.” 

One facet of the practical importance 
of Brillouin’s concepts is the resultant 
reduction in weight, volume, and power 
required in microwave equipment due to 
the more efficient beam focusing meth- 
ods. It has been estimated that the saving 
in weight of radar and electronic equip- 
ment thus effected in a large military air- 
plane amounts to almost half a ton. 

The synthesis method described in 
Horowitz’ paper “represents a contribu- 
tion of major importance to the advance- 
ment of electronic art.” The theory and 
techniques described by this paper “will 
have a number of commercial and mili- 
tary applications in telephony and gen- 
eral communication theory,” according 
to the awards committee. 

* * * 

Colonel Herbert Milwit, who recently 
completed a three-year tour of duty in 
Japan, is the newly assigned assistant 
division engineer, U. S. Army Engineer 
Division, North Central. Colonel Milwit 
joins the staff of Brigadier General 
Louis J. Rumaggi, division engineer. 
Colonel Roland C. Brown, former as- 
sistant, is now deputy. 

For his meritorious service as deputy 
engineer and chief of the Intelligence 
Division, Office of the Engineer, Head- 
quarters United States Army Forces, 
Far East, and Eighth United States 
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Army, Japan, from 15 September 1954 
to 14 August 1957, Colonel Milwit 
received the Commendation Ribbon with 
Metal Pendant. He also holds the Legion 
of Merit, the Bronze Star Medal, the Or- 
der of the British Empire, the Croix 
de Guerre, and the Order of Leopold II. 

The North Central Division, 536 
South Clark Street, Chicago, is currently 
supervising work on three major navi- 
gation projects in the Great Lakes 
region. The first of these is the United 
States portion of the St. Lawrence Sea- 
way with the Corps of Engineers is 
building as design and construction 
agency for the St. Lawrence Seaway 
Development Corporation. Also well be- 
gun is the project to deepen the con- 
necting channels of the Great Lakes. 
This project exceeds by far any pre- 
vious undertaking of this type during 
the Army’s 133-year experience on the 
Great Lakes. The third major project is 
the $190,000,000 Calumet-Sag Naviga- 
tion Improvement to provide an ade- 
quate and modern connection between 
the Great Lakes and the inland water- 
way system. 





Automatic Electric 
Occupies New Home 
On April 16, 1956, ground was 


broken for the new plant of Automatic 
Electric Company in Northlake, Illinois. 
Eighteen months later, the entire opera- 
tion was in its new Northlake home. 
From a tiny workshop where the first 
automatic telephones were made, Auto- 
matic Electric has grown with Chicago. 
Although the facilities on Chicago’s near 
west side were housed in 17 buildings 
in a three quarter square mile area, the 
company needed room to grow still fur- 


ther and wanted consolidation. Since 
growth in the limited land area available 
was impossible in its old plant, Auto- 
matic moved 15 miles west of Chicago’s 
loop to what was once a site occupied 
by the Westward Ho Country Club. A 
winding creek ambles across the front 
and the entire plant area is being land- 
scaped with shrubs, trees, rolling green 
lawns and flower beds. 

The new plant is, in fact, a “city under 
one roof.” Automatic Electric’s plant 
contains more than 35 acres of floor 
space under one roof which, to put it 
another way, would be sufficient space 
upon which to place the playing fields 
and stands of the athletic stadiums of 
all the Big Ten Schools. 

Size, however, does not detract from 
the efficiency of this plant, which com- 
pares with a city of 10 to 12 thousand 
population. The electrical power trans- 
formers and two water reservoirs could 
supply a city of such size. The power 
house could provide steam heat for 1000 
houses. The paving used in plant floors, 
roads and parking lots would be suffici- 
ent to make 56 lane miles of highway. 
Automatic has its own police force, fire- 
fighting equipment, and more _ than 
enough telephones to handle communi- 
cations in such a mythical community. 
The cafeterias in the plant seat 2100 
persons at a time and are capable of 
serving 10 thousand or more meals daily. 

Probably the most unusual single con- 
struction feature of the plant is that 
the roof and floor slabs of the one-and- 
two story office and research section 
were actually built on the ground level 
and hoisted up into place by hydraulic 
jacks. This is believed to have been the 
first time “lift slab” construction has 
been employed in the Chicago area. 
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As a result of this move to their highly 
efficient plant embodying all the advan- 
tages of advance planning, the current 
working force of 8,000 is expected to be 
increased in the future to 10,000. The 
new plant is now enabling Automatic 
Electric Company, a pioneer in the field 
of automatic telephone communications, 
to serve the communications industry 
more ably. 





Steam Plays Role 
In Missile Program 


Steam assumed an important role in 
the development of the nation’s guided 
missile defense program recently when 
The Babcock & Wilcox Company an- 
nounced it will furnish the boiler and 
related generating equipment at the 
Research & Development Center being 
built by Thompson Products, Inc. 

Located on a 1050 acre site approxi- 
mately 20 miles south of Roanoke, Va.., 
the Center will use the steam generated 
by the B&W equipment exclusively for 
conducting research projects, including 
the testing of components for missile 
system experiments with monopropellant 
and bipropellant fuels. To simulate con- 
ditions at actual operational altitudes of 
the missile, steam will be used to operate 
the steam ejectors which exhaust both 
the turbine discharge and the experi- 
mental test chamber. The steam will also 
be used as a heat source for preliminary 
heating to temperatures of 300 degrees 
F. 

The boiler has a design pressure of 
300 pounds per square inch, gage, and 
will deliver saturated steam at 275 
pounds per square inch, gage. Its normal 
capacity will be 40,000 pounds of steam 
per hour. Because of the unusually heavy 
contamination of the process steam due 
to entrained products of decomposition 
and combustion, condensate will not be 
returned to the boiler. Thus, 100 per 
cent of the ejector steam when condensed 
will be discharged to the sewer. 

B&W has utilized an outdoor design 
of the unit for a semi-outdoor installa- 
tion. About one foot of the front of the 
boiler will project into the enclosed 
boiler room to allow indoor control. 
This arrangement, advanced by McCon- 
athy, Hoffman & Associates, Inc., of 
New York, consultants on the project, 
will save Thompson Products, Inc., both 
construction space and cost. 
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Applications 


In accordance with Article I, Section 5 of the By-Laws of the Western Society 
of Engineers, there is published below a list of applicants for admission received 
since the last issue of the Mipwest ENGINEER magazine. 


Ernest R. Seymour, Architect; Plumb, 
Tuckett & Pikarsky, 25 E. Jackson 
Blvd. 

Frederic C. Thompson, 1368 Sedgwick 
St., attending Northwestern Univer- 
sity. 

James Brown, District Manager, Morse 
Twist Drill & Machine Co., 571 W. 
Randolph St. 

Albert S. Vengris, Vice President, Venta 
Engineering Co., Inc., 21 E. Van 

Buren St. 





Diesel Electric Train 
ls Commemorated 


Development of the Diesel-electric 
locomotive was commemorated Oct. 10 
by presentation of the 1957 Elmer A. 
Sperry Award at a luncheon in Morrison 
Hotel, Chicago as part of the annual 
Fall General Meeting of the American 
Institute of Electrical Engineers. 

The ceremonies marked the first time 
a major American engineering honor 
has been conferred upon a group, as 
opposed to the usual custom of selecting 
a single central figure. 

The Sperry Board of Award, com- 
posed of two representatives each of the 
American Institute of Electrical Engi- 
neers, American Society of Mechanical 
Engineers, Society of Automotive Engi- 
neers and Society of Naval Architects 
and Marine Engineers, conferred the 
award with the citation: “For develop- 
ment of the Diesel-electric locomotive 
which helped revolutionize American 
railroading.” Recipients were three early 
leaders in the development and all mem- 
bers of four sections of the engineering 
department of Electro-Motive Division 
of General Motors Corp., at LaGrange, 
[ll., who served in the period up to and 
including 1940. Those honored were: 

Harold L. Hamilton, of Los Altos, 
Calif., retired vice-president of General 
Motors, founder of Electro-Motive, and 
the leader of the company throughout 
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the period in which it developed the 
Diesel-electric locomotive. 

Richard M. Dilworth, of Hinsdale. 
Ill., retired, who was chief engineer of 
Electro-Motive from 1926 to 1951 and, 
as such, headed the research and design 
work which resulted in the first success- 
ful application of the Diesel engine as 
a prime mover for propulsion of trains 
of all classes. 

Eugene W. Kettering, of Hinsdale, 
Ill., now director of research of the 
Electro-Motive Division, who, from 1936 
to 1942, was in direct charge of the 
development of the General Motors 567 
series Diesel engine. This engine was the 
major element in broadening the capa- 
bility of the Diesel-electric locomotive 
to cover all phases of domestic railroad 
motive-power needs. 

Electrical Engineering Section, Elec- 
tro-Motive Engineering Department, rep- 
resented by Boyd B. Brownell, of La- 
Grange, Ill. Head of the section prior 
to 1940, Mr. Brownell now is Electro- 
Motive’s Chief Engineer. 

Mechanical Engineering Section, rep- 
resented by Lester O. Parker, of Claren- 
don Hills, Ill., now a supervisor in the 
section and a member prior to 1940. 

Locomotive Section, represented by 
Ludvig Petersen, of Westchester, IIl., 
now Chief structural engineer of Electro- 
Motive and a member of the group that 


developed the car body and trucks prior 
to 1940. 

Controls Section, represented by Tor- 
sten O. Lillquist, of LaGrange, Ill., now 
an electrical research engineer for Elec- 
tro-Motive and a member of the group 
that developed the controls prior to 1940. 

The awards were presented by Robert 
B. Lea, of Lake Success, L. I., N. Y., a 
director of Sperry Products, Inc., of 
Danbury, Conn., and chairman of the 
Sperry Board of Award, as a representa- 
tive of the American Society of Mechani- 
cal Engineers, and by Edward H. Anson, 
of New York, representing the American 
Institute of Electrical Engineers. 

Other members of the Award Board 
are: David Morgan, American Society 
of Mechanical Engineers; W. N. Zippler, 
American Institute of Electrical Engi- 
neers, Jerome C. Hunsaker and William 
Littlewood, Society of Automotive Engi- 
neers; and Herbert L. Seward and C. 
Richard Waller, Society of Naval Archi- 
tects and Marine Engineers; with C. L. 
Davies, secretary. 

The Sperry Award was instituted and 
first presented in 1955 to commemorate 
the many achievements of Dr. Elmer A. 
Sperry, especially in the field of trans- 
portation. It may be given each year for 
a “distinguished engineering contribu- 
tion which, through application proved 
in actual service, has advanced the art 
of transportation, whether by land, sea 
or air.” 

Interesting sidelight of the presenta- 
tion was the presence of Charles F. 
Kettering, 82. who himself holds many 
of America’s top engineering citations 
for his research in the automotive and 
other fields. Seated at the speakers’ table, 
he saw his son, Eugene, receive the 
Sperry Award. 
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Cathodic Protection 
Battles Corrosion 


Cathodic protection has, within a sur- 
prisingly few years, advanced from a 
curiosity to a standard accepted method 
of combatting metal corrosion, the Fall 
General Meeting of the American Insti- 
tute of Electrical Engineers was told in 
Chicago on Oct. 11. 

“Cathodic protection,” said B. Husock, 
of the Harco Corporation, Cleveland, 
Ohio, “has shown itself to be one of the 
most versatile and effective methods of 
combatting of underground and under- 
water metallic surfaces. Within a rela- 
tively few years it has advanced to a 
position where it has become incorpo- 
rated as original equipment in many 
structures. Although there have been 
many recent developments in the tech- 
niques and materials for cathodic pro- 
tection, the major development in the 
past few years has been the tremendously 
increased scope of the activity in the 
field. This is particularly true in the 
application of cathodic protection to the 
underground pipeline. The phenomenal 
success it has achieved in that field has 
inspired developments for many other 
applications, especially in the marine 
industry. It is not unreasonable to as- 
sume that the usefulness of cathodic pro- 
tection will continue to expand and that 
new refinements and techniques will in- 
crease its ability to reduce our large 
corrosion costs.” 

In a technical paper, “New Develop- 
ments in Cathodic Protection,” presented 
at a symposium on the chemical indus- 
try. Husock said that in addition to wide- 
spread use on underground pipelines, 
cathodic protection is being used to com- 
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bat fresh water corrosion in storage 
tanks, in lock gates and dams, in heat 
exchangers and condensers, in refineries 
and breweries. 

Its salt water applications include, 
ships, inside and out, electric generating 
stations located on salt water, barges, 
tugs, dredges and floating dry docks, 
also on the submerged parts of the Texas 
Towers, anchored off-shore for radar 
protection of the United States, he said. 

Research and development programs 
for cathodic protection have been set up 
by the navies of the United States, Great 
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Britain, and Canada, he said, adding that 
the U. S. program “is an intensive one 
in which all aspects of corrosion control 
are under consideration. It includes re- 
search studies of criteria of protection, 
hydrogen evolution, and the effect of 
cathodic protection current on coating 
as well as development work on anode 
materials, design and _ configuration. 
Instrumentation and automatic controll- 
ing devices are being developed. Other 
materials of construction are under de- 
velopment, such as cabling, stuffing 
tubes, switchgear and anode holders. 
Installations on active ships have been 
made and evaluated. As a result of all 
this activity it is expected that the marine 
industry will benefit in many ways. 
Among the expected benefits are length- 
ening of time between dry-dockings, re- 
duced thickness of hull scantlings, the 
elimination of plate replacements for 
corrosion reasons and material selection 
based on mechanical and weight consid- 
erations rather than for corrosion resist- 
ance. 

Husock said that the corrosion prob- 
lem of stationary ships has “apparently 
been overcome” and the hulls of most of 
the ships in the mothball fleet have been 
provided with cathodic protection. 
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Education Adequacy Challenged 


The adequacy of liberal arts education 
in today’s technological civilization was 
challenged Oct. 21 at the annual meeting 
of trustees of Illinois Institute of Tech- 
nology in Chicago. 

President John T. Rettaliata, MWSE, 
in his report to the board at the Chicago 
club, declared that in an industrial so- 
ciety any curriculum “not broadened to 
the extent of including an understanding 
of science and technology is not bal- 
anced or relevant and, therefore, not 
liberal.” 

Urging that science be a requirement 
in the curriculum, the educator added: 

“A proper liberal program prescribes 
areas of learning which permit the stu- 
dent to grasp the significance of tradi- 
tion and history. 

“Modern liberal education 
clude science no longer. In the past, 
most of science’s research efforts were 
of a pure or fundamental nature, pri- 
marily of interest to the laboratory or 
classroom. 

“Today the situation has changed to 
the extent that practically all research 
is of the applied type, which means it 
has a current effect on society. 

“The liberally educated man obviously 
must be cognizant of this effect.” 

Rettaliata said strengthening of the 
engineering curriculum in the fields of 
the humanities and social sciences has 
been a major development in technologi- 
cal education. 

He explained that changes and exten- 
sions have steadily been effected to 
broaden the base of engineering educa- 
tion to develop the potentialities of 
widest effectiveness in an_ industrial 
civilization. 


can ex- 


Education’s goal, he continued, must 
be more understanding of social prob- 
lems by the scientist, and more under- 
standing of science by society generally. 

“If it is important for the engineer 
to understand economics, and the impli- 
cations of history and the arts, certainly, 
it is equally important that students pur- 
suing a liberal education understand 
some of the problems and results of 
science and technology, and the facts 
of the nation’s industrial growth.” 

The Illinois Tech president said that 
growing emphasis on technology and 
research will result in increased graduate 
study. 

“The badge of admission into the en- 
gineering profession,” he added, “will 
gradually move from the bachelor’s de- 
gree to a higher degree as the increasing 
complexity of industrial operations ne- 
cessitates longer periods of preparation.” 

Rettaliata’s report hit at charges that 
the youth of the country is being “high- 
pressured” into studying engineering 
and that technological education has 
been given emphasis at the expense of 
the liberal arts and humanities. 

He cited figures comparing freshman 
engineering enrollments with total first- 
time college male enrollments and show- 
ing little percentage change in recent 
years. The 1956 freshman engineering 
enrollment was 17.4 per cent of first- 
year men. This figure has not changed 
one percentage point in the last four 
years. 

Rettaliata also reported that Illinois 
Tech assets on Aug. 31, the end of the 
fiscal year, amounted to $37,200,000, 
compared with $38,418,870 a year 
earlier. 
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The 1957 total included land, build- 
ings, and equipment valued at $28,225,- 
000, a gain of approximately $2,650,000. 

Consolidated annual budget income 
was placed at $20,380,000, the highest 
in the Institute’s history and a gain of 
$3,000,000 over the Aug. 31, 1956 total. 

Discussing progress in the campus 
development program, Rettaliata re- 
ported that a new engineering labora- 
tory of the Association of American 
Railroads research center was completed, 
and an electrical engineering and physics 
classroom and laboratory building was 
near completion at the end of the year. 
Although not scheduled for completion 
until next month, classes are being held 
in the latter building. The new AAR 
building will be dedicated in November. 

Other construction started during the 
year included a four-story addition to 
the metals research building of Armour 
Research Foundation and an addition to 
the campus heating plant. At the year- 
end, 24 of more than 50 buildings 
planned for the campus were completed 
or under construction. 





Auxiliary Systems 
Should be Grounded 


As the size of power stations has in- 
creased it has become economical to 
increase voltage on auxiliary systems to 
4160 volts, thereby raising the question 
of whether or not to ground the systems. 

Although an exact answer cannot be 
given, grounded systems were given the 
green light in Chicago on Oct. 9 at the 
Fall General Meeting of the American 
Institute of Electrical Engineers, in a 
paper, “Grounding of Power Station 
4160 Volt Auxiliary Systems,” presented 
at a power generating symposium by 
T. H. McGreer, of Westinghouse Electric 
Corp., Chicago. 

After discussing the problem pro and 
con, McGreer said that “Auxiliary sys- 
tems at 4160 volts should be grounded 
in order to minimize multiple insulation 
failures. Added insurance against a first 
ground failure is a dividend. 

“Resistance grounding is preferred be- 
cause of decreased fault damage, elimi- 
nation of high voltage gradients and 
reduction of induced voltages in adja- 
cent circuits. 

“Relaying for ground faults is as good 
or better for the resistor grounded sys- 
tem.” 
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Engineering News from Commonwealth Edison 


Water...the lifeblood of electric power 


Edison Engineers are on friendly terms with this versatile fluid 





Will County Generating Station looking from the edge of the Illinois Waterway. 


Without water there could be no electric power industry as 
we know it today. 

Without an adequate water supply, there could be no huge, 
modern generating stations producing electric power at a 
fraction of the previous cost. 

To operate effectively and economically, a modern steam 
generating station needs water in quantity. Take the newest 
of Edison’s 12 stations (Will County) for example. Approxi- 
mately 3,900,000 pounds of steam per hour are required to 
maintain full-load operation on the three turbine-generator 
units. The net capability is 580,000 kilowatts. 

The water for this steam must be chemically pure. So it has 
to be demineralized. Two 400,000 gallon storage tanks are 
required to maintain an adequate supply. 

Then to condense the steam back into water for re-use in 
the boilers after it has worked in the turbines requires about 
775,000,000 gallons of river water per day. Another 25,000,000 
gallons of river water is needed daily for other station opera- 
tions—screen washing in the cribhouse, ash sluicing and cool- 
ing. All of the river water is returned to the river. 

Finally, a third 400,000 gallon storage tank provides do- 
mestic water for general use. Three deep wells supply the 


Pioneers in Progress for over 70 years 


storage tanks, to meet the daily 
requirement of 290,000 gallons 
of domestic and demineralized 
water. 

Providing and maintaining the 


right kind of water for steam SIE 


generation presents challenging 
problems that require the talents 
and skills of many different kinds 


See oe oem 
Engineers Mike Morris (left) and 
Claeson look over prints for the 400, 
gallon boiler feed water demineralia 
tanks. 


of engineers: 
Civil, Structural, and Architectural—to design and supervise 
dockwork, water intake, and discharge structure construction. 
Hydraulic—to determine and control the rate of flow of water. 
Mechanical—to determine specifications and supervise erec- 
tion of boilers, pumps, piping, turbines and condensers. 
Electrical and Electronics—to provide driving equipment, and 
electricaland electronic controls for pumps,turbines, and boilers. 
Chemical—for water treating purposes. 

Playing such an important part in making low-cost electric 
power available to our 6,500,000 users constitutes a satisfying 
and rewarding experience for Edison Engineers. 
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